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A) Identification 
 
Historic Name: Lunar Roving Vehicles, I, II & III 
Common Name: Lunar Rovers; LRVs; Moon Buggies 
 
Address: Lunar Surface 
 
City: N/A County: N/A 
 
 

B) Site Access (describe site access, restrictions, etc.) 
On the lunar surface 

 

C) Property owner(s), Address and Zip 
 
Name: National Aeronautics and Space Administration 
Address: 300 E Street NW 
City: Washington State: DC Zip: 20024 
 
 

D) Legal boundary description and boundary justification 
 
Tax No./Parcel: N/A; See Property Description & Figure 1 

Boundary Justification: N/A 
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City / State / Zip: Seattle, WA 98105 Phone: 785-342-1665 
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E) Category of Property (Choose One) 
 

 building  structure (irrigation system, bridge, etc.)  district 

 object (statue, grave marker, vessel, etc.)    cemetery/burial site 

 historic site (site of an important event)        archaeological site 

 traditional cultural property (spiritual or creation site, etc.) 

 cultural landscape (habitation, agricultural, industrial, recreational, etc.) 

 

 

F) Area of Significance ï Check as many as apply 

 

 The property belongs to the early settlement, commercial development, or original 
native occupation of a community or region. 

 The property is directly connected to a movement, organization, institution, religion, or 
club which served as a focal point for a community or group. 

 The property is directly connected to specific activities or events which had a lasting 
impact on the community or region. 

 The property is associated with legends, spiritual or religious practices, or life ways 
which are uniquely related to a piece of land or to a natural feature. 

 The property displays strong patterns of land use or alterations of the environment 
which occurred during the historic period (cultivation, landscaping, industry, mining, 
irrigation, recreation). 

 The property is directly associated with an individual who made an important 
contribution to a community or to a group of people. 

 The property has strong artistic, architectural or engineering qualities, or 
displays unusual materials or craftwork belonging to a historic era. 

 The property was designed or built by an influential architect, or reflects the work of an 
important artisan. 

 Archaeological investigation of the property has or will increase our understanding of 
past cultures or life ways. 
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G) Property Description 
 
The following narratives draw upon a rich assortment of archival and web-based primary and 
secondary sources, including historic photographs, drawings, first-hand accounts, government 
reports, press releases, newspaper accounts, film footage, and carefully selected published 
histories. The author wishes to thank John Little, assistant curator at the Museum of Flight, and 
Michael Lombardi, corporate historian at The Boeing Co., for their assistance.  
 
It should be noted that City of Kent Landmarks Commission designated the three extant Lunar 
Roving Vehicles as Community Landmarks on July 25, 2019. This Washington Heritage Register 
application builds on that effort and on the precedent set by California and New Mexico, the 
first two states to include lunar objects and structures in their state historic registers. Those 
efforts involved the Apollo 11 Tranquility Base, where more than 100 objects and structures 
remain from the first human exploration of the lunar surface. In 2010, the California State 
Historical Resources Commission and the New Mexico Cultural Properties Review Committee 
voted unanimously to add the many features at Tranquility Base to their respective state 
registers.1  
   
Introduction 
 
The Lunar Roving Vehicle (LRV), commonly known as the lunar rover or Moon buggy, is 
ƘƛǎǘƻǊȅΩǎ ŦƛǊǎǘ ŀƴŘ ƻƴƭȅ ƘǳƳŀƴ ǎǳǊŦŀŎŜ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ǎȅǎǘŜƳ ŘŜǎƛƎƴŜŘ ǘƻ ƻǇŜǊŀǘŜ ƻƴ ǘƘŜ 
Moon. At its Kent, Washington-based Space Center, the Boeing Company designed, tested, 
and built the four-wheeled vehicle for the National Aeronautics and Space Administration 
(NASA) to use in its Apollo J-class missions of 1971-72. Boeing, with its major subcontractor 
General MotorsΩ Delco Electronics Division, delivered three assembled flight vehicles, one 
unassembled flight vehicle, and eight test units as part of its contract with NASA-Marshall 
Space Flight Center. Designed for the transport of two astronauts, their life support systems, 
and scientific equipment, the LRV allowed the astronauts to spend more time and travel 
greater distances on the lunar surface and to collect more scientific samples than in previous 
missions. 
 

                     
1
 [ǳŎŀǎ [ŀǳǊǎŜƴΣ ά¢ƘŜ aƻƻƴ .ŜƭƻƴƎǎ ǘƻ bƻ hƴŜΣ ōǳǘ ²Ƙŀǘ !ōƻǳǘ Lǘǎ !ǊǘƛŦŀŎǘǎΚέ {ƳƛǘƘǎƻƴƛŀƴΦŎƻƳΣ 5ŜŎŜƳōŜǊ 

13, 2013, accessed Feb. 22, 2019, https://www.smithsonianmag.com/science-nature/the-moon-belongs-to-no-
one-but-what-about-its-artifacts-180948062/ 
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Locations and Settings  
 
The three rovers used in Apollo missions 15, 16, and 17 remain on the lunar surface and have 
gone untouched since they were last used during their respective assignments. The vehicles 
are situated on the visible side of the Moon, an average of 238,855 miles away from Earth, in 
a harsh environment that lacks atmosphere and has extreme temperatures ranging from 260 
to -280 degrees Fahrenheit (figure 1). The Moon has one-sixth the gravity of Earth, and a thin 
layer of fine, electrically charged dust covers the lunar surface. 
 
The first LRV, Rover 1, is situated near the Apollo 15 landing site (26.13° N, 3.63° E) on the 
plains of Palus Putredinis adjacent to Hadley Rille near the Apennine Mountains (figures 1 
through 8). This region is in the northeast quadrant of the visible face of the Moon. Hadley 
Rille is a distinctive and winding channel thought to have been created by ancient lava flow. 
The mountain closest to the landing site is Hadley Delta. NASA selected this landing site for its 
geological diversity, with the mountains, rille, hilly plains, and nearby crater clusters providing 
an area rich for scientific study.2 Rover 1 traversed this area during three extravehicular 
activities (EVAs) between July 31 and August 2, 1971.  
 
The second LRV, Rover 2, is located in the Descartes Highlands near the Apollo 16 landing site 
(-8.97° N, 15.50° E) on the Cayley Plains (figures 1, 9 through 14). This grooved, hilly region is 
in the southeast quadrant of the visible face of the Moon and includes several young craters 
that NASA considered ideal for exploration. The landing site is approximately 500 meters east 
of the rim of Spook Crater, with several other notable craters in proximity. The Descartes 
Mountains are south and east of the landing site.3 Rover 2 traversed this area during three 
EVAs between April 21 and 23, 1972. 
 
The third LRV, Rover 3, resides near the Apollo 17 landing site (20.19° N, 30.77° E) in the 
Taurus-Littrow Highlands, a mountainous region in the northeast quadrant of the visible face 
of the Moon (figures 1, 15 through 24). The site is named for the Taurus Mountains and the 
Littrow Crater, located on the southeastern rim of the Serenitatis Basin. Three prominent 
rounded hills bound the landing site ς South Massif, North Massif, and East Massif ς with 
ǎƳŀƭƭŜǊ άǎŎǳƭǇǘǳǊŜŘέ Ƙƛƭƭǎ ǘƻ ǘƘŜ ƴƻǊǘƘŜŀǎǘΦ ¢ƘŜ ǎƛǘŜ ŀŦŦƻǊŘŜŘ ǘƘŜ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ŜȄǇƭƻǊŜ 
mountainous highlands, valley lowlands, craters, and a fault scarp.4 Rover 3 traversed this 
area during three EVAs between December 11 and 14, 1972. 
 
 

                     
2
 WŀƳŜǎ wΦ ½ƛƳōŜƭƳŀƴΣ ά¢ƘŜ !Ǉƻƭƭƻ [ŀƴŘƛƴƎ {ƛǘŜǎ ς {ƭƛŘŜ {ŜǘΣέ [ǳƴŀǊ ŀƴŘ tƭŀƴŜǘŀǊȅ LƴǎǘƛǘǳǘŜ ǿŜōǎƛǘŜΣ 

accessed December 28, 2018, https://www.lpi.usra.edu/publications/slidesets/apollolanding/. Also, National 
Aeronautics and Space Administration (NASA), Apollo 15 Press Kit, Release no. 71-119K, July 1971, p. 59, accessed 
December 28, 2018, https://history.nasa.gov/alsj/a15/A15_PressKit.pdf.  

3
 Zimbelman. Also, NASA, Apollo 16 Press Kit, Release no. 72-64K, April 1972, p. 2, accessed December 28, 

2018, https://history.nasa.gov/alsj/a16/A16_PressKit.pdf. 
4
 Zimbelman. Also, NASA, Apollo 17 Press Kit, Release no. 72-220K, November 1972, p. 2, accessed December 

28, 2018, https://history.nasa.gov/alsj/a17/A17_PressKit.pdf.  
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The planned fourth LRV flight vehicle was not used since missions after Apollo 17 were 
canceled. Ultimately, the materials designated for this vehicle were assembled by NASA for 
display purposes as a model. It is now in the collection of the Smithsonian National Air and 
Space Museum (NASM).5    
 
Several mockups and test units were built as part of the contract between NASA and Boeing 
to inform the development and construction of the three flight vehicles. These included:  

¶ An engineering mock-ǳǇΣ ƴƻǿ ƛƴ ǘƘŜ ŎƻƭƭŜŎǘƛƻƴ ƻŦ {ŜŀǘǘƭŜΩǎ aǳǎŜǳƳ ƻŦ CƭƛƎƘǘΤ6  

¶ A mass unit to test the effects of the rover on the Lunar Module (LM) structure, 
balance, and handling;  

¶ Two one-sixth gravity units for testing the deployment mechanism;  

¶ A mobility unit to test the mobility system, which was then converted into the one-
gravity trainer unit; the one-gravity trainer is now in the collection of the NASM;7  

¶ A vibration unit to study the LRV's durability and handling of launch stresses, now in 
the collection of the NASM;8 and  

¶ A qualification unit to study integration of all LRV subsystems, now in the collection of 
the NASM.9  

 
Physical Characteristics of the LRV10 
 
NASA required the LRV to be lightweight, easily stowable for transport in the lunar module 
(LM), and durable enough to withstand a harsh environment. The three flight vehicles were 
identical to one other with only slight variations in payload weight (figures 25 through 28).  
 
Each LRV flight vehicle weighs about 462 pounds on Earth (or 77 pounds on the Moon; all 
subsequent figures reflect Earth weights) and can carry a total payload of 1,080 pounds.11 The 

                     
5
 ά[ǳƴŀǊ wƻǾƛƴƎ ±ŜƘƛŎƭŜΣ ІпΣέ {ƳƛǘƘǎƻƴƛŀƴ bŀǘƛƻƴŀƭ !ƛǊ ŀƴŘ {ǇŀŎŜ aǳǎŜǳƳ ǿŜōǎƛǘŜΣ ŀŎŎŜǎǎŜŘ 5ŜŎŜƳōŜǊ сΣ 

2018, https://airandspace.si.edu/collection-objects/lunar-roving-vehicle-4.  At the time of this writing, the Lunar 
Roving Vehicle, #4 is on loan to the Kennedy Space Center.  

6
 ά.ƻŜƛƴƎ [ǳƴŀǊ wƻǾƛƴƎ ±ŜƘƛŎƭŜ 9ƴƎƛƴŜŜǊƛƴƎ aƻŎƪ-ǳǇΣέ aǳǎŜǳƳ ƻŦ CƭƛƎƘǘ ǿŜōǎƛǘŜΣ ŀŎŎŜǎǎŜŘ hŎǘƻōŜǊ мрΣ 

2018, http://www.museumofflight.org/spacecraft/boeing-lunar-roving-vehicle-engineering-mock 
7
 ά[ǳƴŀǊ wƻǾƛƴƎ ±ŜƘƛŎƭŜΣ м-D ¢ǊŀƛƴŜǊΣέ {ƳƛǘƘǎƻƴƛŀƴ bŀǘional Air and Space Museum website, accessed 

December 6, 2018, https://airandspace.si.edu/collection-objects/lunar-roving-vehicle-1-g-trainer. At the time of 
this writing, the 1-G Trainer is on loan to Space Center Houston.   

8
 ά[ǳƴŀǊ wƻǾƛƴƎ ±ŜƘƛŎƭŜΣ ±ƛōǊŀǘƛƻƴ ¢Ŝǎǘ ¦ƴƛǘΣέ {ƳƛǘƘǎƻƴƛŀƴ bŀǘƛƻƴŀƭ !ƛǊ ŀƴŘ {ǇŀŎŜ aǳǎŜǳƳ ǿŜōǎƛǘŜΣ 

accessed December 6, 2018, https://airandspace.si.edu/collection-objects/lunar-roving-vehicle-vibration-test-unit 
At the time of this writing, the Vibration Test Unit is on loan to the Davidson Saturn V Center at the U.S. Space & 
Rocket Center in Huntsville, AL. 

9
 ά[ǳƴŀǊ wƻǾƛƴƎ ±ŜƘƛŎƭŜΣ vǳŀƭƛŦƛŎŀǘƛƻƴ ¢Ŝǎǘ ¦ƴƛǘΣέ {ƳƛǘƘǎƻƴƛŀƴ bŀǘƛƻƴŀƭ !ƛǊ ŀƴŘ {ǇŀŎŜ aǳǎŜǳƳ ǿŜōǎƛǘŜΣ 

accessed December 6, 2018, https://www.si.edu/object/nasm_A19760746000. 
10

 The fƻƭƭƻǿƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴ ƛǎ ƎƭŜŀƴŜŘ ŦǊƻƳ b!{!Ωǎ !Ǉƻƭƭƻ мрΣ мсΣ ŀƴŘ мт tǊŜǎǎ Yƛǘǎ ŀƴŘ aƛǎǎƛƻƴ wŜǇƻǊǘǎΤ 
ŀƴŘ ά[ǳƴŀǊ wƻǾŜǊ hǇŜǊŀǘƛƻƴǎ IŀƴŘōƻƻƪΣέ !ǇǊƛƭ мфΣ мфтмΣ ǊŜǾƛǎƛƻƴ Wǳƭȅ тΣ мфтмΣ ¢ƘŜ .ƻŜƛƴƎ /ƻƳǇŀƴȅΣ ŀŎŎŜǎǎŜŘ 
January 31, 2019,  https://www.hq.nasa.gov/alsj/lrvƘŀƴŘΦƘǘƳƭΤ ŀƴŘ ά[ǳƴŀǊ wƻǾƛƴƎ ±ŜƘƛŎƭŜ ώнр-ǇŀƎŜ ōƻƻƪƭŜǘϐΣέ 
undated [ca. 1972], The Boeing Company, Corporate Archives, Bellevue, WA. 
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payload included two astronauts and their portable life support systems (approx. 800 
pounds); communications equipment (150 pounds); scientific equipment and photography 
gear (150 pounds); and lunar samples (90 pounds). The payload was stored in stowage 
ǉǳŀŘǊŀƴǘ ǘƘǊŜŜ ƻŦ ǘƘŜ [aΩǎ ŘŜǎŎŜƴǘ ǎǘŀƎŜΦ  
 
The four-wheeled LRV has a box-type chassis that folds for compact storage in the tight, pie-
ǎƘŀǇŜŘ ŎƻƴŦƛƴŜǎ ƻŦ ǎǘƻǿŀƎŜ ǉǳŀŘǊŀƴǘ ƻƴŜ ƻŦ ǘƘŜ [aΩǎ ŘŜǎŎŜƴǘ ǎǘŀƎŜΦ Cǳƭƭȅ ŘŜǇƭƻȅŜŘΣ ǘƘŜ 
vehicle measures 122 inches long, 72 inches wide, and 44.8 inches high, and sits 17 inches 
above the ground (or 14 inches when loaded). The crew sits side-by-side with the front wheels 
visible to them during normal driving. Two 36-volt batteries power the vehicle for a top speed 
of about 10 miles per hour, although it averaged about five miles per hour during the three 
missions. The LRV can climb and descend a 25-degree slope, negotiate 12-inch obstacles and 
28-inch crevices, and has 45-degree pitch-and-roll stability. Rover 1 had an assigned range of 
40 miles from the LM, while Rovers 2 and 3 had a range of 57 miles, but all three were limited 
to a radius of six miles, the distance the crew could walk back in the event of a total LRV 
failure. The vehicle has five major systems: mobility, crew station, navigation, power, and 
thermal control.  
 
The mobility system includes several subsystems: the chassis, wheels, traction drive, 
suspension, steering, and drive control electronics.  

¶ The aluminum-frame chassis is composed of a forward section that holds both 
batteries, the navigation system, and the drive control electronics. The center section 
includes the crew station where both astronauts sit side by side, the control and 
display console, and the hand controller used by the crew to operate the vehicle. The 
floor of this section is made of aluminum panels. The aft section is largely reserved for 
ǎǘƻǿƛƴƎ ǘƘŜ ŎǊŜǿΩǎ ǎŎƛŜƴǘƛŦƛŎ ŜǉǳƛǇƳŜƴǘΦ ¢ƘŜ ŦƻǊǿŀǊŘ ŀƴŘ ŀŦǘ ǎŜŎǘƛƻƴǎ ŀǊŜ ŘŜǎƛƎƴŜŘ ǘƻ 
fold over the center section and lock in place for transport in the LM.   

¶ Each wheel weighs 12 pounds and measures 32 inches in diameter and nine inches 
ǿƛŘŜΦ ¢ƘŜ ǿƘŜŜƭ Ƙŀǎ ŀ ǎǇǳƴ ŀƭǳƳƛƴǳƳ ƘǳōΣ ŀƴ ƛƴƴŜǊ ŦǊŀƳŜ ƻǊ άōǳƳǇέ ǎǘƻǇΣ ŀƴŘ ŀƴ 
outer layer of a woven mesh zinc-coated piano wire with titanium treads riveted in a 
chevron pattern.  

¶ The traction drive attached to each wheel has a motor harmonic drive gear unit that 
allows for continuous operation without gear shifting and also a brake assembly. Each 
wheel can be uncoupled from the traction drive and brake.  

¶ Two parallel arms connect the chassis with the traction drive of each wheel forming 
the suspension system. The system was rotated approximately 135 degrees for 
compact stowage in the LM.  

¶ The front and rear wheels operate on independent steering systems, allowing for a 
turning radius of 122 inches. The T-shaped hand controller is located between the two 
crewmen and it maneuvers the vehicle speed and direction. Tilting the controller 

                                                                  
11

 Payload weights differ slightly depending on the mission and publication author. These numbers reflect 
Apollo 15 and 16 mission data according to the NASA mission press kits, while Apollo 17 had a slightly heavier 
payload capacity of 1,190.  
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forward of the neutral position increases forward speed, while pulling it backwards 
brakes the vehicle. The parking brake is initiated as the controller is pulled backwards 
three ƛƴŎƘŜǎΦ ¢ƘŜ ōǊŀƪŜ ƛǎ ǊŜƭŜŀǎŜŘ ōȅ ŀ άǘǳǊƴ ƭŜŦǘέ ŎƻƳƳŀƴŘΦ wŜǾŜǊǎƛƴƎ ǘƘŜ ǾŜƘƛŎƭŜ 
requires tilting the controller backwards and throwing the reverse inhibit switch on the 
controller. Moving the controller left or right initiates steering.    

 
The crew station consists of the control and display console, seats, footrests, handholds, 
toeholds, floor panels, and fenders.  

¶ The control and display console gives readings for pitch and roll (attitude indicator), 
vehicle direction with respect to lunar north (heading indicator), distance traveled 
(distance indicator), and bearing and distance to the LM (bearing and range 
ƛƴŘƛŎŀǘƻǊǎύΦ ¢ƘŜǊŜ ƛǎ ŀ ǎǳƴ ǎƘŀŘƻǿ ŘŜǾƛŎŜ ǘƘŀǘ ŘŜǘŜŎǘǎ ǘƘŜ [w±Ωǎ ƘŜŀŘƛƴƎ ǿƛǘƘ ǊŜǎǇŜŎǘ 
to the sun. An odometer in ǘƘŜ ǊƛƎƘǘ ǊŜŀǊ ǿƘŜŜƭ ƳŜŀǎǳǊŜǎ ǘƘŜ ǾŜƘƛŎƭŜΩǎ ǎǇŜŜŘΣ ǿƘƛŎƘ ƛǎ 
displayed by the speed indicator. The console includes switches for the four drive 
motors, two steering motors, and a system reset that allows the bearing, distance, and 
range displays to be reset. The console monitors vehicle power and temperature and 
triggers an alarm indicator at the top of the console, which lights up if the battery and 
temperature readings are of concern. 

¶ The two seats are made of tubular aluminum framing spanned by strips of nylon and 
are designed to fold flat onto the chassis while stowed and to be unfolded by the 
astronauts after deployment. Each crew member has a nylon strap seatbelt that fits 
over their lap and attaches to the outboard handhold.12   

¶ There is one armrest located behind the LRV hand controller to support the arm of the 
crew member who is driving the vehicle.  

¶ There is one footrest for each crew member situated on the center floor section. The 
footrests, which fold flat against the chassis during transport, are adjusted to fit the 
crewmen before launch.  

¶ A handhold on each side of the center console assists the crewmen getting in and out 
of the vehicle. These inboard handholds contain receptacles for camera and 
communication equipment. 

¶ A toehold on each side of the vehicle is used to assist the crew in getting in and out of 
the vehicle. The astronauts assemble the toeholds after deployment on the lunar 
surface by dismantling the tripods that linked the LRV to the LM and inserting a piece 
of the tripod into either side of the chassis. This piece also doubles as a tool, if needed.  

¶ The crew station floor is beaded aluminum panels.    

¶ Fiberglass fenders extend over each wheel to contain the fine lunar dust while the LRV 
is in motion. A section of the fenders was retracted during stowage and extended for 
use after deployment. During the second EVA of the Apollo 16 mission, astronaut John 
Young bumped into and broke off the right rear fender extension. The issue was not 
mission-critical, and no repair was made. A similar incident occurred during the first 
EVA of the Apollo 17 mission when Eugene Cernan inadvertently broke off the right 

                     
12

 The Apollo 15 crew reported that the seatbelts were difficult to fasten and were too short. NASA, Apollo 
15 Mission Report, MSC-05161, p. 86.  
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rear fender extension. The break caused the crew to be covered with lunar dust when 
the vehicle was in motion. At the beginning of the second EVA, the crew fashioned a 
replacement fender extension using used duct tape, four maps, and clasps. It lasted 
the remaining duration of the mission but was undone so that the clasps could be used 
during the return trip in the LM.   

 
The LRV has a dead reckoning navigation system, meaning it uses a pre-determined fixed 
Ǉƻǎƛǘƛƻƴ ǿƛǘƘ ƪƴƻǿƴ ǎǇŜŜŘ ŀƴŘ ŎƻǳǊǎŜ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘƘŜ ǾŜƘƛŎƭŜΩǎ ŎǳǊǊŜƴǘ ǇƻǎƛǘƛƻƴΦ ¢Ƙƛǎ ǎȅǎǘŜƳ 
includes a directional gyroscope mounted on the forward chassis, a sun shadow device 
mounted on the control console, odometers on each wheel to record speed and distance, and 
a small computer or processing unit. The readings are displayed on the control console.  
 
Two 36-volt batteries, distribution wiring, connectors, switches, circuit breakers, and meters 
ƳŀƪŜ ǳǇ ǘƘŜ [w±Ωǎ power system. The non-rechargeable batteries, each weighing 59 pounds, 
are housed in magnesium cases located in the forward section. Both batteries were used 
simultaneously, although each battery could individually power the vehicle, if needed. The 
batteries were installed in the vehicle and activated on the launch pad five days prior to 
launch. An auxiliary connector powered the lunar communications relay unit. 
 
A thermal control system protects temperature-sensitive instruments throughout the mission 
with insulation, radiative surfaces, thermal mirrors, thermal straps, and special finishes. A 
multi-layer thermal blanket protects the batteries and equipment stored in the forward 
chassis. The batteries have thermal control units where heat is stored and dust-protector 
covers that are manually opened after vehicle use to expose thermal mirrors (or space 
radiators) to cool the batteries. The covers automatically close when the temperature 
stabilizes. Display console instruments are protected by radiation shields, the console external 
surfaces have a layer of thermal control paint, and handholds, footrests, and floor panels are 
anodized.  
 
Stowage, Deployment, and Post-Deployment  
 
¢ƘŜ [w± ŦƻƭŘǎ ŀƴŘ ǿŀǎ ǎǘƻǿŜŘ ƛƴ ǘƘŜ [aΩǎ ŘŜǎŎŜƴǘ ǎǘŀƎe with the aft end pointing up. When 
folded, the LRV measures 4 feet 11.5 inches wide, 5 feet 6 inches long, and 4 feet tall (figure 
29). Space support equipment holds the folded LRV in place during transit at three points. The 
astronauts manually deployed the LRV onto the lunar surface following these steps, which 
take no more than 15 minutes (figure 30): 

¶ While standing on the lunar surface, astronauts sequentially pull two nylon straps, 
located on either side of the storage bay.  

¶ One crew member ascends the LM ladder and pulls the D-handle to release the folded 
LRV. A spring-loaded rod pushes the LRV away from the top of the LM, about five 
inches, until it is stopped by two steel cables. The lower end rotates on two points 
formed by tripods attached to the chassis.  

¶ Descending the ladder and returning to the two nylon straps, the astronaut pulls the 
tape on the right side of the storage bay causing a cable storage drum to rotate and 
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releasing two support cables that swivel the LRV outward from the top. Gravity causes 
the LRV to rotate outward. Two support arms and two telescoping tubes begin to 
extend to a point just outside the LM. A cable then pulls pins that unlock the forward 
and aft chassis sections. At 50 degrees of deployment, the aft (top) section, which is 
under spring pressure, unfolds and locks into position. The wheels release and lock 
into place.  

¶ As the astronaut continues to pull the nylon strap, the center and aft sections rotate 
until the rear wheels touch the lunar surface. At this time, the forward section is able 
to unfold and lock into position.  

¶ The astronaut pulls the second (left) nylon strap, which lowers the forward section to 
the lunar surface.  

¶ The astronauts then disconnect the deployment hardware from the LRV by pulling a 
series of release pins, also known as pip pins.13 They deploy the fender extensions, set 
up the control and display console, unfold the seats, and check and prepare other 
equipment.  

¶ One astronaut boards the LRV, checks the systems, backs the vehicle away from the 
LM and drives to stowage quadrant three that holds the payload. The vehicle is 
powered down while both astronauts install the equipment in the LRV.  

¶ A battery-powered lunar communications relay unit (LCRU) is mounted on the forward 
chassis. It facilitates voice, television, and telemetry communication between the 
ŀǎǘǊƻƴŀǳǘǎ ŀƴŘ IƻǳǎǘƻƴΩǎ aƛǎǎƛƻƴ /ƻƴǘǊƻƭ /ŜƴǘŜǊΦ Lǘ ƛƴŎƭǳŘŜǎ ŀ ǘŜƭŜǾƛǎƛƻƴ ŎŀƳŜǊŀ ŀƴŘ ŀ 
high-gain antenna resembling an umbrella that allowed for optimal television 
transmission. The camera, manufactured by RCA, could be aimed and controlled by 
the astronauts or remotely controlled by Mission Control Center personnel. A low-gain 
antenna was for relaying voice and data when the LRV was in motion. The LCRU was 
designed to operate in different modes ς fixed for when the LRV was parked, mobile 
as the LRV was moving, or hand-carried.    

 
.ƻŜƛƴƎΩǎ ƳŀƧƻǊ ǎǳōŎƻƴǘǊŀŎǘƻǊΣ Da 5ŜƭŎƻ 9ƭŜŎǘǊƻƴƛŎǎΣ ǇǊƻŘǳŎŜŘ ǘƘŜ ǾŜƘƛŎƭŜΩǎ Ƴƻōƛƭƛǘȅ ǎȅǎǘŜƳ 
and built the 1-G trainer. Eagle-Picher Industries, Inc., of Joplin, Missouri, built the batteries, 
and the United Shoe Machinery Corp., of Wakefield, Massachusetts, built the harmonic drive 
unit.14   
 
LRV Integrity  
 
¢ƘŜ ǘƘǊŜŜ [w±ǎ ŀǊŜ ǎǘǊǳŎǘǳǊŜǎΣ ŘŜŦƛƴŜŘ ōȅ ǘƘŜ ƭŀƴŘƳŀǊƪ ƻǊŘƛƴŀƴŎŜ ŀǎ άany functional 
construction made usually for purposes other than creating human shelter.έ hǘƘŜǊ ŜȄŀƳǇƭŜǎ 
of structures include boats and ships, railroad locomotives and cars, roads, and bridges. To be 

                     
13

 Apollo Lunar Rover Vehicle exhibit, Museum of Flight, Seattle, WA, October 17, 2018. According to the 
ŜȄƘƛōƛǘΣ !Ǉƻƭƭƻ мр Ƴƛǎǎƛƻƴ ŎƻƳƳŀƴŘŜǊ 5ŀǾƛŘ {Ŏƻǘǘ ǇǊŜǎŜƴǘŜŘ ǘǿƻ ƻŦ ǘƘŜ [w± ǇƛǇ Ǉƛƴǎ ǘƻ hƭƛǾŜǊ /Φ άhƭƭƛŜέ .ƻƛƭŜŀǳΣ 
vice-ǇǊŜǎƛŘŜƴǘ ƻŦ .ƻŜƛƴƎΩǎ !ŜǊƻǎǇŀŎŜ DǊƻǳǇΣ ŀƴŘ ǘƻ IŀǊƻƭŘ WΦ aŎ/ƭŜƭƭŀƴΣ ŦƻǊƳŜǊ ƎŜƴŜǊŀƭ ƳŀƴŀƎŜǊ ƻŦ .ƻŜƛƴƎΩǎ {ǇŀŎŜ 
Division, during a post-mission visit to the Boeing Space Center in Kent.   

14
 NASA, Apollo 15 Press Kit, Release no. 71-119K, p. 96, accessed December 28, 2018, 

https://history.nasa.gov/alsj/a15/A15_PressKit.pdf. 
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eligible for register status, a structure, or any type of historic resource, must retain integrity 
sufficient to convey its historic character.  
 
The three flight vehicles remain on the lunar surface and have gone untouched since they 
were last used during their respective missions in 1971-72. The LRVs and other Apollo 
mission-related items that remain on the Moon can be seen in high-resolution imagery 
ǇǊƻŘǳŎŜŘ ōȅ b!{!Ωǎ [ǳƴŀǊ wŜŎƻƴƴŀƛǎǎŀƴŎŜ hǊōƛǘŜǊ ό[whύΣ ǿƘƛŎƘ ƭŀǳƴŎƘŜŘ ƛƴ нллфΦ15 The LRO 
imagery confirms that the vehicles are extant and remain in their last-known locations but 
does not reveal their conditions, although nearly 50 years of exposure to extreme 
environmental conditions have likely aged the vehicles (figures 4, 11, 17, and 18). 
 
Regardless of condition, the LRVs clearly retain integrity of location, setting, feeling, and 
association, as they remain in the lunar environment for which they were designed. The 
ǾŜƘƛŎƭŜǎΩ ŘŜǎƛƎƴΣ ƳŀǘŜǊƛŀƭǎΣ ŀƴŘ ǿƻǊƪƳŀƴǎƘƛǇ ƘŀǾŜ ƎƻƴŜ ǳƴŎƘŀƴƎŜŘ ǎƛƴŎŜ ǘƘŜƛǊ ƭŀǎǘ ǳǎŜΦ ¢ƘŜ 
major unknown is how the extreme environmental conditions have altered the vehicles. 
  
 
 
 

H) Significance 

 

 
Introduction 

 
¢ƻ ƘŜƭǇ ƎŜǘ Ƴŀƴ ǘƻ ǘƘŜ ƳƻƻƴΣ ǿŜΩǊŜ ōǊƛƴƎƛƴƎ ǘƘŜ Ƴƻƻƴ ǘƻ YŜƴǘΦ -- The Boeing Co., on the 

construction of an advanced space-research facility in Kent, Washington16 
 

The Lunar Rover proved to be the reliable, safe and flexible lunar exploration vehicle we 
expected it to be. Without it, the major scientific discoveries of Apollo 15, 16, and 17 would not 

have been possible; and our current understanding of lunar evolution would not have been 
possible. -- Apollo 17 Lunar Module Pilot Harrison Schmitt17 

 
 
Just three lunar rovers were built, and only six men have driven them. Never had so much 
imagination, research, and public investment gone into the production of a wheeled vehicle. 
The rover, known officially as the Lunar Roving Vehicle (LRV), made possible the greatest 
human explorations of the Moon in 1971-72, and it came from Kent, Washington.     
 
At the time, YŜƴǘ ǿŀǎ ƘƻƳŜ ǘƻ ¢ƘŜ .ƻŜƛƴƎ /ƻƳǇŀƴȅΩǎ ƴŜǿ {ǇŀŎŜ /ŜƴǘŜǊΣ ǇǊƛǾŀǘŜ ƛƴŘǳǎǘǊȅΩǎ 

                     
15

 LRO imagery of Apollo landing sites is archived jointly by NASA, Goddard Space Flight Center, and Arizona 
State University at: http://www.lroc.asu.edu/featured_sites/#ApolloLandingSites. 

16
 Boeing advertisement, Kent News-Journal, Aug. 19, 1964, Diamond Jubilee Edition, p. 5. See figure 31. 

17
 .ŜǘǘȅŜ .Φ .ǳǊƪƘŀƭǘŜǊ ŀƴŘ aƛǘŎƘŜƭƭ wΦ {ƘŀǊǇŜΣ ά[ǳƴŀǊ wƻǾƛƴƎ ±ŜƘƛŎƭŜΥ IƛǎǘƻǊƛŎŀƭ hǊƛƎƛƴǎΣ 5ŜǾŜƭƻǇƳŜƴǘ ŀƴŘ 

5ŜǇƭƻȅƳŜƴǘΣέ Journal of The British Interplanetary Society 48 (1995): 212.  
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most advanced research and testing facility aimed at space flight and exploration programs, 
and it positioned the firm as a leading competitor for the National Aeronautics and Space 
!ŘƳƛƴƛǎǘǊŀǘƛƻƴΩǎ όb!{!ύ Ƴƻǎǘ ŀƳōƛǘƛƻǳǎ ǇǊƻƧŜŎǘǎΦ Lǘ ǿŀǎ b!{!Ωǎ ǎŜƭŜŎǘƛƻƴ ƻŦ .ƻŜƛƴƎ ŦƻǊ ǘƘŜ 
design, testing, and assembly of the LRV that took Kent to the Moon, and it all happened in 
just three years, from 1969 to 1972. Ultimately, the three rovers performed as specified on 
the Moon, a remarkable testament to those in private industry and in government research 
agencies who contributed to the program.  
 
The three lunar-based rovers are significant for their connection to specific activities and 
events which had a lasting impact on the community, region, and nation, in the following 
ways: 

¶ ¢ƘŜ [w± ƛǎ ƘƛǎǘƻǊȅΩǎ ŦƛǊǎǘ ŀƴŘ ƻƴƭȅ ƘǳƳŀƴ ǇƛƭƻǘŜŘ ƭunar surface vehicle, and it made 
ǇƻǎǎƛōƭŜ ǘƘŜ Ƴƻǎǘ ŀƳōƛǘƛƻǳǎ ǎŎƛŜƴǘƛŦƛŎ Ƴƛǎǎƛƻƴǎ ƻŦ b!{!Ωǎ aƻƻƴ ƭŀƴŘƛƴƎǎΦ ¢ƘŜ ǊƻǾŜǊ 
was an instrumental part of the final three missions of the Apollo program in 1971-72. 
The vehicles enabled astronauts to travel much greater distances on the Moon and to 
conduct more surface experiments, contributing to our current understanding of lunar 
evolutionary history.  

¶ The imagination and knowledge that resulted in the LRV was transferred to solving 
other technological challenges on Earth for years to come. The rover would be of 
interest to research organizations and government agencies studying mobility, 
navigation, and robotics. 

¶ .ƻŜƛƴƎΩǎ ŎƻƴǘǊŀŎǘ ǘƻ ǇǊƻŘǳŎŜ ǘƘŜ [w± ǿŀǎ ƭŀǊƎŜƭȅ ŜȄŜŎǳǘŜŘ ōȅ ǘƘŜ ŎƻƳǇŀƴȅΩǎ 
aerospace division at its Space Center in Kent. Perhaps more than any other Space 
Center project, the rover captured the interest and imagination of the Kent 
community, even as the rising unemployment of the Boeing Bust gripped the Puget 
Sound region.  
 

The rovers also are significant for their distinct design, engineering, and construction qualities, 
in the following ways:  

¶ The LRV represents an ambitious experiment to overcome the many challenges ς both 
known and unknown ς of traversing the lunar landscape for which there was no 
preceŘŜƴǘΦ {ǇŜŎƛŦƛŎŀƭƭȅΣ ǘƘŜ ŘŜǎƛƎƴ ƻŦ ǘƘŜ [w±Ωǎ Ƴƻōƛƭƛǘȅ ǎȅǎǘŜƳ addressed the 
challenges posed by the rugged and largely unknown lunar landscape. The unique 
wire-mesh wheels and independent steering and suspension subsystems allowed for 
navigation in fine lunar dust and on rocky terrain. Additionally, the suspension 
subsystem enabled the compact storage of the vehicle during transport, something 
Boeing program manager Henry Kudish called one of the most difficult problems. 

¶ The LRV is both simple and complex. It is simple in form and materials, with four wire-
mesh wheels supporting an aluminum chassis with two nylon-strap seats. It is complex 
in design, with five major inter-connected systems built with redundancies throughout 
to ensure that a single failure did not end the mission or endanger the crew.   
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ά{ǇŀŎŜ !ƎŜ /ƛǘȅέ18 ς Postwar Change Comes to Kent 
 
Its central location in the Green River Valley made Kent a hub of activity for business related 
to agricultural processing, packing, and shipping in the early- and mid-20th century. Farming 
had long been a productive way of life for valley residents, including many Japanese 
Americans.19 For many, this way of life was upended in 1942 when President Franklin 
Roosevelt ordered the removal of first- and second-generation Japanese Americans to 
internment camps during World War II. Their farmland was redistributed to other farmers and 
most never returned.20 ¢ƘŜƛǊ ŀōǎŜƴŎŜ ǎǘǊŀƛƴŜŘ ǘƘŜ ǿƻǊƪŦƻǊŎŜ ŀǎ ǘƘŜ ŘŜƳŀƴŘ ŦƻǊ ǘƘŜ ǾŀƭƭŜȅΩǎ 
agricultural products remained strong during and after the war.  
 
Kent emerged from World War II a changed community. Post-war growth during the Baby 
Boom years further strained area farmers and dairymen. As land values and taxes increased, 
planting acreage became too costly for small-scale producers pushing many to sell their land 
for development. The City annexed large tracts north and south of Kent to bring the areas 
being developed under local control. Industrial firms began relocating from Seattle and 
elsewhere in King County to Kent by the mid-1950s, including the Lynch Manufacturing Co., 
the Heath Manufacturing Co., and the Borden Co. Chemical Division.21  
 
But it was the major infrastructure projects in the mid-1950s and early 1960s that would 
sustain and attract development in and around Kent for years to come. The Valley Freeway 
(WA-167) was under construction by 1957 and would ultimately connect Kent with Auburn to 
the south and Renton to the north via a four-lane highway. Construction of Interstates 5 and 
405 was also underway during this period, and they would provide important regional 
connections for Kent. The completion of the Howard Hanson Dam in 1962 brought relief to 
valley residents, farmers, and business owners alike, who had long been plagued by flooding. 
These transportation improvements and flood control measures further enticed industry to 
Kent, most notably The Boeing Company.22  
 
Boeing first expanded into the valley in 1944 when it opened a plant in Renton, but Boeing 
had long been a fixture of the Seattle area. The aviation firm begŀƴ ŀǎ ²ƛƭƭƛŀƳ .ƻŜƛƴƎΩǎ tŀŎƛŦƛŎ 
Aero Products Company in 1916, operating out of a former shipyard building along the 
5ǳǿŀƳƛǎƘ wƛǾŜǊ ƛƴ ǘƻŘŀȅΩǎ ǎƻǳǘƘ {ŜŀǘǘƭŜ ŀǊŜŀΦ Lǘ ǿŀǎ ǘƘŜǊŜΣ ŀǘ tƭŀƴǘ мΣ ǘƘŀǘ ǘƘŜ ŎƻƳǇŀƴȅ 
advanced from a fledgling aviation start-up to a world-famous aircraft manufacturer. In 1936, 
Boeing built a new production facility (Plant 2) about a mile or so upstream, at the north end 
ƻŦ YƛƴƎ /ƻǳƴǘȅΩǎ ǊŜƎƛƻƴŀƭ ŀƛǊǇƻǊǘ όƻǇŜƴŜŘ ƛƴ мфнуΣ ƴŀƳŜŘ .ƻŜƛƴƎ CƛŜƭŘ ƛƴ ƘƻƴƻǊ ƻŦ ²ƛƭƭƛŀƳ 

                     
18

 άYŜƴǘΧ{ǇŀŎŜ !ƎŜ /ƛǘȅΣέ Kent News-Journal, August 19, 1964, Diamond Jubilee Edition, p. 1. 
19

 CƻǊ ƳƻǊŜ ƻƴ YŜƴǘΩǎ ŜŀǊƭȅ ƘƛǎǘƻǊȅ ŀƎǊƛŎǳƭǘǳǊŀƭ ǇŀǎǘΣ ǎŜŜ CƭƻǊŜƴŎŜ YΦ [ŜƴǘȊΣ Kent: Valley of Opportunity, 
(Chatsworth, CA: Windsor Publications, Inc., 1990). 

20
 Lentz, 55-срΦ !ƴŘΣ !ƭŀƴ WΦ {ǘŜƛƴΣ άYŜƴǘ ς ! ¢ƘǳƳōƴŀƛƭ IƛǎǘƻǊȅΣέ IƛǎǘƻǊȅ[ƛƴƪΦƻǊƎ 9ǎǎŀȅ ІорутΣ нллмΦ 

Accessed March 1, 2019, http://www.historylink.org/File/3587.   
21

 [ǳŎƛƭŜ aŎ5ƻƴŀƭŘΣ άCŀǊƳŜǊǎ ¢ŀƪŜ {ǘŜǇǎ ǘƻ {ǇŜŜŘ YŜƴǘΩǎ LƴŘǳǎǘǊƛŀƭƛȊŀǘƛƻƴΣέ The Seattle Times, July 8, 1956, 
magazine section, p. 2. 

22
 Lentz, 54, 66-67.  
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Boeing). Some of the major aircraft built at Plant 2 included the 307 Stratoliner (the first 
airliner with pressurized cabins); the B-17 Flying Fortress; the XB-29 and YB-29 Superfortress 
prototypes; B-29 subassemblies (final assembly in Renton); B-50 (post-war version of the B-
29); and the Stratocruiser (advanced postwar airliner). Production at Plant 2 earned fame as a 
ǎȅƳōƻƭ ƻŦ !ƳŜǊƛŎŀΩǎ ǿŀǊǘƛƳŜ ǎǘǊŜƴƎǘƘΦ23 
 
The post-war success of its commercial, military, and emerging space divisions pushed the 
company to expand into Kent and Auburn by the 1960s. In early 1964, Boeing announced 
plans to develop a state-of-the-art Space Center on 320 acres it had recently purchased in 
YŜƴǘΦ ²ƛǘƘ ǘƘŜ ŀƴƴƻǳƴŎŜƳŜƴǘΣ .ƻŜƛƴƎ ǾƛŎŜ ǇǊŜǎƛŘŜƴǘ [ȅǎƭŜ ²ƻƻŘ ǎŀƛŘΣ άtŀǎǘ ŜȄǇŜǊƛŜƴŎŜ Ƙŀǎ 
taught us the value of having our own research and development laboratories, and we are 
ŎƻƴǘƛƴǳƛƴƎ ǘƘƛǎ ŀǇǇǊƻŀŎƘ ǿƛǘƘ ƻǳǊ ǎǇŀŎŜ ǿƻǊƪΦέ

24
 The advanced facility would include four 

laboratories ς one to simulate space, another to simulate space flight navigation, a third to 
research and test microelectronics, and a fourth to test new materials. The space simulation 
chamber measured approximately 40 feet in diameter by 40 feet high and was the largest 
such private commercial facility in the United States.25 This new facility would position the 
company as a leading competitor for civilian and military space contracts for years to come.26  
 
Kent Mayor Alexander Thornton welcomed Boeing to Kent and credited the city council and 
the planning commission in their foresight to annex large areas around Kent.27 Construction 
was underway and proceeding quickly during the summer of 1964 as the community 
celebrated its diamond jubilee with events and retrospectives. The Kent News-Journal was full 
ƻŦ ŀǊǘƛŎƭŜǎ ǎƘƻǿƛƴƎ ǘƘŜ ŎƻƳƳǳƴƛǘȅΩǎ ŜǾƻƭǳǘƛƻƴΣ ǿƛǘƘ ŜƳǇƘŀǎƛs on the recent change. In the 
ǇǊŜǾƛƻǳǎ ŘŜŎŀŘŜΣ YŜƴǘΩǎ ǇƻǇǳƭŀǘƛƻƴ ƘŀŘ ƎǊƻǿƴ ŦǊƻƳ ŀōƻǳǘ оΣллл ǘƻ ƳƻǊŜ ǘƘŀƴ ммΣлллΣ ŀƴŘ 
building permit numbers jumped considerably, from 44 building permits totaling $1,494,485 
to 155 permits totaling $4.14 million in 1963.28 A Seattle Times columnist said of the change, 
ά¢ƘŜ .ƻŜƛƴƎ ƳƻǾŜ ǘǊƛƎƎŜǊŜŘ ŀ ƭŀƴŘ-ōǳȅƛƴƎ ǎǘŀƳǇŜŘŜΧ²ƘŜǊŜ ŎŀōōŀƎŜǎ ƻƴŎŜ ǿŜǊŜ ƪƛƴƎΣ 
glittering new industrial plants ς many space-oriented ς are taking shape.29 
 
Construction of the Boeing Space Center, located along West Valley Highway between South 
196th and 212th streets in North Kent, proceeded quickly. The first areas were complete by 
March 1965. The first staff ǘƻ ƳƻǾŜ ƛƴǘƻ ǘƘŜ ƴŜǿ ŦŀŎƛƭƛǘȅ άǿŜǊŜ ŦƻǳǊ ǊŜǎŜŀǊŎƘ ŜƴƎƛƴŜŜǊǎΣ 
headed by John Van Bronkhorst, manager of the space-environment-simulator laboratory, 

                     
23

 CƭƻǊŜƴŎŜ YΦ [ŜƴǘȊ ŀƴŘ {ŀǊŀƘ WΦ aŀǊǘƛƴΣ ά.ƻŜƛƴƎ !ƛǊǇƭŀƴŜ /ƻƳǇŀƴȅ .ǳƛƭŘƛƴƎΣέ /ƛǘȅ ƻŦ ¢ǳƪǿƛƭŀ [ŀƴŘƳŀǊƪ 
Registration Form, pp. 14-19. Approved by the Tukwila Landmarks Commission, March 22, 2018.   

24
 άbŜǿ {ǇŀŎŜ [ŀōƻǊŀǘƻǊƛŜǎ tƭŀƴƴŜŘ ŀǘ YŜƴǘ {ƛǘŜΣέ Boeing News, February 6, 1964, p. 1.   

25
 Eugene E. Bauer, Boeing: The First CenturyΣ ό9ƴǳƳŎƭŀǿΣ ²!Υ ¢!.! tǳōƭƛǎƘƛƴƎΣ LƴŎΦΣ нлллύΣ мфсΤ ά{ǇŀŎŜ [ŀōǎ 

ǘƻ ōŜ .ǳƛƭǘ ¢Ƙƛǎ ¸ŜŀǊΣέ Kent News-Journal, February 5, 1964, p. 1.  
26

 ²ƛƭƭƛŀƳ /ƭƻǘƘƛŜǊΣ άbŜǿ {ǇŀŎŜ /ŜƴǘŜǊ {ƘŀǊǇŜƴǎ ǘƘŜ CƻǊǿŀǊŘ 9ŘƎŜ ƻŦ wŜǎŜŀǊŎƘΣέ Boeing Magazine 30, No. 
10 (October 1965): 3-5. 

27
 άaŀȅƻǊ ²ŜƭŎƻƳŜǎ .ƻŜƛƴƎ ǘƻ YŜƴǘΣέ The Seattle Times, February 4, 1964, p. 27.  

28
 άYŜƴǘ DǊƻǿǘƘ Lǎ Ψaƻǎǘ 5ǊŀƳŀǘƛŎΣΩέ ŀƴŘ ά.ǳƛƭŘƛƴƎ tŜǊƳƛǘǎ wŜŦƭŜŎǘ DǊƻǿǘƘΣέ Kent News-Journal, August 19, 

1964, Diamond Jubilee Edition, p. 2. 
29

 wƻōŜǊǘ ¢ǿƛǎǎΣ άbƻǿ LǘΩǎ DǊŜŜƴ όōŀŎƪύ wƛǾŜǊ ±ŀƭƭŜȅΣέ The Seattle Times, October 24, 1965, p. 24. 
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ŀƴŘ ŀ ǎŜŎǊŜǘŀǊȅΣ aǊǎΦ ¢ƻŘ ώWǳŘȅϐ ²ƛƭƭƛŀƳǎΦέ30 Another 400 employees would gradually move in 
through October when construction was completed (figure 32). Kent Chamber of Commerce 
members were invited to a special tour of the Space Center in advance of the official 
dedication on October 29th. Boeing celebrated its new $20 million facility in a ceremony with 
4,000 guests, including NASA administrator James Webb, standing in for Vice President 
Hubert Humphrey who was scheduled to attend but had to cancel. In his remarks Webb said, 
άƛǘ ƛǎ ŎƭŜŀǊ ŦǊƻƳ ǘƘŜ ƻǳǘǎǘŀƴŘƛƴƎ ƴŜǿ ǊŜǎŜŀǊŎƘ ŦŀŎƛƭƛǘȅ ǿƘƛŎƘ Ƙŀǎ ōŜŜƴ ōǳƛƭǘ ƘŜǊŜ ǘƘŀǘ ǘƘŜ 
.ƻŜƛƴƎ ǘŜŀƳ Ƙŀǎ ǘƘƻǳƎƘǘ ŀōƻǳǘ ǘƘŜ ŦǳǘǳǊŜ ŀƴŘ ƛǎ ǇǊŜǇŀǊŜŘ ǘƻ Řƻ ǎƻƳŜǘƘƛƴƎ ŀōƻǳǘ ƛǘΦέ31  
 
The Space CŜƴǘŜǊ ǿŀǎ YŜƴǘΩǎ ŦƛǊǎǘ ƭŀǊƎŜ-ǎŎŀƭŜ ŎƻƳƳŜǊŎƛŀƭ ǇƭŀƴǘΣ ŀƴŘ άŦƻǊ ŀ ǘƛƳŜ ƛǘ ǊŜƳŀƛƴŜŘ 
ǇƘȅǎƛŎŀƭƭȅ ƛǎƻƭŀǘŜŘ ƛƴ ŀ ǎŜŀ ƻŦ ŦŀǊƳƭŀƴŘΦέ32 Boeing had room to expand and other firms with 
aerospace industry ties could locate nearby. For example, Aero Structures, Inc., a firm that 
manufactured materials for the aircraft industry, relocated to Kent from Seattle in 1965. In 
ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ ƳƻǾŜΣ ƛƴŘǳǎǘǊƛŀƭ ǇŀǊƪ ƳŀƴŀƎŜǊ WƛƳ wƛŎŜ ǎŀƛŘΣ άL ōŜƭƛŜǾŜ ǘƘŜ YŜƴǘ ±ŀƭƭŜȅ Ƙŀǎ 
shown great foresight in its planning and zoning which allows these industries to come in to 
ŎƻƳǇƭŜƳŜƴǘ ƻƴŜ ŀƴƻǘƘŜǊΦέ33 CǳǊǘƘŜǊ ŜƴǘƛŎŜƳŜƴǘ ǿŀǎ YŜƴǘΩǎ ǎǘǊŀǘŜƎƛŎ ƭƻŎŀǘƛƻƴ ōŜǘǿŜŜƴ 
Tacoma and Seattle, just a few miles east of Sea-Tac International Airport and within a 
network of regional highways. All of these factors ς location, strong public infrastructure, 
partner firms nearby, and the opportunity to expand facilities ς benefited the Space Center as 
Boeing sought to bring major space contracts to Kent. 
 
NASA and Project Apollo 
 
In October 1957, the Soviet Union successfǳƭƭȅ ƭŀǳƴŎƘŜŘ ǘƘŜ {Ǉǳǘƴƛƪ L ǎŀǘŜƭƭƛǘŜ ƛƴǘƻ 9ŀǊǘƘΩǎ 
orbit, jumpstarting the Cold War-era Space Race with the United States. The following July, 
the U.S. established the National Aeronautics and Space Administration (NASA) as a civilian 
government agency dedicated to the peaceful advancement of space science and technology. 
!ƳƻƴƎ ǘƘŜ ƴƛƴŜ ŀƎŜƴŎȅ ƻōƧŜŎǘƛǾŜǎ ƻǳǘƭƛƴŜŘ ƛƴ ǘƘŜ ŜǎǘŀōƭƛǎƘƛƴƎ ƭŜƎƛǎƭŀǘƛƻƴ ǿŜǊŜ άǘƘŜ 
improvement of the usefulness, performance, speed, safety, and efficiency of aeronautical 
and space vehiŎƭŜǎΣέ ŀƴŘ άǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ƻǇŜǊŀǘƛƻƴ ƻŦ ǾŜƘƛŎƭŜǎ ŎŀǇŀōƭŜ ƻŦ ŎŀǊǊȅƛƴƎ 
ƛƴǎǘǊǳƳŜƴǘǎΣ ŜǉǳƛǇƳŜƴǘΣ ǎǳǇǇƭƛŜǎΣ ŀƴŘ ƭƛǾƛƴƎ ƻǊƎŀƴƛǎƳǎ ǘƘǊƻǳƎƘ ǎǇŀŎŜΦέ34 The subsequent 
ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘŜ ƭǳƴŀǊ ǊƻǾŜǊ Ŧƛǘ ǎǉǳŀǊŜƭȅ ǿƛǘƘƛƴ ǘƘŜ ŀƎŜƴŎȅΩǎ ǇǊƛƳŀǊȅ ŀƴŘ ŦƻǳƴŘƛƴƎ 
objectives.  
 
{ǘƛƭƭ ƛƴ ƛǘǎ ƛƴŦŀƴŎȅΣ b!{!Ωǎ ƘǳƳŀƴ ǎǇŀŎŜŦƭƛƎƘǘ ǇǊƻƎǊŀƳ (Mercury, Gemini and Apollo) was 
challenged by President John F. Kennedy during a special message to Congress on May 25, 
1961. His remarks came just weeks after the Soviet Union put the first human, Yuri Gagarin, 
into 9ŀǊǘƘΩǎ ƻǊōƛǘ. In the speech, Kennedy acknowledged the Space Race and challenged the 
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 άYŜƴǘ /ŜƴǘŜǊ DŜǘǎ CƛǊǎǘ 9ƳǇƭƻȅŜǎ ώǎƛŎϐΣέ The Seattle Times, March 11, 1965, p. 20.  
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 wƻōŜǊǘ ¢ǿƛǎǎΣ άпΣллл ŀǘ 5ŜŘƛŎŀǘƛƻƴ ƻŦ .ƻŜƛƴƎ {ǇŀŎŜ /ŜƴǘŜǊΣέ The Seattle Times, October 30, 1965, p. 1.  
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 ά!ŜǊƻ {ǘǊǳŎǘǳǊŜǎ ǘƻ .ǊƛƴƎ мллҌ 9ƳǇƭƻȅŜǎ ώǎƛŎϐ ǘƻ YŜƴǘΣέ Kent News-Journal, September 15, 1965, p. 1. 
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1, 2019, https://history.nasa.gov/spaceact-legishistory.pdf. 



15 
 

nation to land a man on the Moon and return him safely to earth before the end of the 
ŘŜŎŀŘŜΦ IŜ ǎŀƛŘΣ άNo single space project in this period will be more impressive to mankind or 
more important for the long-range exploration of space and not be so difficult or expensive to 
ŀŎŎƻƳǇƭƛǎƘΧ.ǳǘ ƛƴ ŀ ǾŜǊȅ ǊŜŀƭ ǎŜƴǎŜΣ ƛǘ ǿƛƭƭ ƴƻǘ ōŜ ƻƴŜ Ƴŀƴ ƎƻƛƴƎ ǘƻ ǘƘŜ ƳƻƻƴΧƛǘ ǿƛƭƭ ōŜ ŀƴ 
entire nation. For all of us must work ǘƻ Ǉǳǘ ƘƛƳ ǘƘŜǊŜΦέ35 b!{!Ωǎ tǊƻƧŜŎǘ !Ǉƻƭƭƻ ǘŜŀƳ ŀƴŘ ƛǘǎ 
many partners in private industry would respond to this challenge.   
 
tǊƻƧŜŎǘ !Ǉƻƭƭƻ ǿŀǎ b!{!Ωǎ ǘƘƛǊŘ human spaceflight program, succeeding the Mercury and 
Gemini programs of the late 1950s and early 1960s. Each program and mission built on the 
ǘŜŎƘƴƻƭƻƎƛŜǎ ŀƴŘ ǎǳŎŎŜǎǎŜǎ ƻŦ ŜŀǊƭƛŜǊ ƻƴŜǎΦ b!{!Ωǎ ƻōƧŜŎǘƛǾŜ ǿƛǘƘ tǊƻƧŜŎǘ aŜǊŎǳǊȅ ǿŀǎ ǘƻ Ǉǳǘ 
ŀ ǇŜǊǎƻƴ ƛƴǘƻ 9ŀǊǘƘΩǎ ƻǊōƛǘ ŀƴŘ ǊŜǘǳǊƴ ǘƘŜƳ ǎŀŦŜƭȅ ǘƻ 9ŀǊǘƘΦ ¢ƻ ŀŎƘƛŜǾŜ ǘƘƛǎΣ b!{! ǳǎŜŘ ŀ ƻƴŜ-
person, cone-shaped space capsule to launch Alan Shepherd into low orbit in May 1961 and 
then John Glenn into full orbit in February 1962. The goal of the succeeding Gemini program 
was to advance space travel techniques and capabilities that would support the lunar missions 
of the Apollo program. For these missions, NASA used a larger cone-shaped space capsule 
that carried two astronauts.   
 
The primary objective of the Apollo program was exactly what Kennedy had called for ς that 
astronauts land on the Moon and return safely to Earth by the close of the 1960s. The twelve-
year program resulted in thirty-three flights, eleven of which included astronauts. The final 
seven missions ς Apollo 11 through 17 ς involved human exploration of the lunar surface, and 
the final three flights carried a lunar roving vehicle. Those flights without astronauts were 
missions to qualify the launch and spacecraft vehicles.

36
  

    
The Apollo program used a new type of spacecraft for its three-crew missions ς a three-part 
vehicle consisting of a combined two-part command and service module (CSM) and a lunar 
module (LM).37 Once in lunar orbit, the LM and two astronauts separated from the CSM and 
its one crew member. The CSM remained in lunar orbit while the LM landed on the Moon. 
Note that the LM spacecrafts were modified for missions 15, 16, and 17 to accommodate the 
transport of a lunar roving vehicle. 
 
NASA defined its Apollo missions by type, each with specific tasks, tests, and benchmarks that 
needed to be completed before moving to the next mission type. The J-class, or J-series, 
missions were those capable of a longer stay on the Moon and greater surface mobility due to 
the lunar rover, allowing for more surface experiments. Missions 15, 16, and 17 were 
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 Papers of John F. Kennedy. Presidential Papers. President's Office Files. Speech Files. Special message to 
Congress on urgent national needs, May 25, 1961, accessed February 22, 2019, https://www.jfklibrary.org/asset-
viewer/archives/JFKPOF/034/JFKPOF-034-030. 

36
 National Aeronautics and Space Administration (NASA), Apollo Program Summary Report (JSC-09423). 

Houston, TX: Lyndon B. Johnson Space Center, April 1975, accessed February 22, 2019, 
https://www.hq.nasa.gov/alsj/APSR-JSC-09423.pdf. 

37
 Hexcel, a firm with Kent ties, produced the landing gear struts of the Apollo 11 lunar landing module. 

Hexcel is a manufacturer of composite materials for aerospace and industrial markets and opened its Kent plant in 
1996.  
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classified as J-class and included new types of equipment such as the Metric and Panoramic 
camera systems, a lunar communications relay unit (LCRU), and a ground-controlled television 
assembly (GCTA) to aid in improved real-time visual and audio communication with Earth. To 
accommodate the change in mission type, NASA not only modified the spacecraft vehicles, it 
also upgraded the spacesuit and portable life support system (PLSS) to function in 
coordination with the rover.  
 
The Lunar Rover 
 
The design and construction of the Lunar Roving Vehicle was the result of years of 
imagination, research, and development. Throughout the early twentieth century science 
fiction writers provided the first fantastical renderings of lunar rovers. Writers Jerszy Zulawski, 
Hugo Gernsback, and Homer Eon Flint, for example, imagined vehicles that ranged from a 
pressurized wheeled vehicle to a tank-like unit with continuous-track treads to a two-legged 
walking rover.38 The mid-century writings of scientists, such as German-born rocket scientist 
and aerospace engineer Wernher von Braun, brought science fiction closer to reality. In 1952, 
the popular /ƻƭƭƛŜǊΩǎ magazine published the first of a series of eight issues about outer space 
άǘƘŀǘ ǇŜǊǎǳŀǎƛǾŜƭȅ ƳŀŘŜ ǘƘŜ ŎŀǎŜ ŦƻǊ ƘǳƳŀƴ ǎǇŀŎŜ ŜȄǇƭƻǊŀǘƛƻƴ ǘƻ ǘƘŜ aƻƻƴ ŀƴŘ aŀǊǎ ƛƴ ǘƘŜ 
foreseeable ŦǳǘǳǊŜΦέ39 Von Braun and his colleagues produced the /ƻƭƭƛŜǊΩǎ content that 
influenced a generation of engineers and physicists, including those who worked on Project 
Apollo.  
 
Beginning in 1962, NASA sponsored studies to define and design a lunar-surface vehicle. 
Several leading military and aerospace manufacturing companies produced designs and 
ƳƻŘŜƭǎ ƻŦ ǾŜƘƛŎƭŜǎ ǘƘŀǘ ǊŀƴƎŜŘ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƛƴ ǎƛȊŜ ŀƴŘ ǿŜƛƎƘǘΦ .ƻŜƛƴƎΩǎ ŦƛǊǎǘ ǇǊƻǘƻǘȅǇŜΣ ŀ 
mobile laboratory known as MOLAB, featured six wheels, a pressurized cabin, and it weighed 
nearly 8,000 pounds (figure 33). In June 1965, Boeing introduced the vehicle as a mobile lunar 
laboratory [that] could be folded into a compact package, cradled atop a lunar excursion 
module (LEM) landing craft and shipped to the moon ŀōƻŀǊŘ ŀ {ŀǘǳǊƴ р ǊƻŎƪŜǘΧ[ŀǘŜǊΣ ŀƴƻǘƘŜǊ 
Saturn 5 would streak moonward from Cape Kennedy with a three-man crew in an Apollo 
cabin ς two of them destined to land by LEM, take over MOLAB and begin their exploration. 
The MOLAB could be controlled from Earth and is designed to carry stereoscopic driving 
cameras mounted on top of the vehicle.40 
  
²ƛǘƘƛƴ ŀ ǿŜŜƪ ƻŦ ah[!.Ωǎ ǳƴǾŜƛƭƛƴƎ ƛƴ WǳƴŜ мфсрΣ b!{! ŜȄǘŜƴŘŜŘ ƛǘǎ ŎƻƴǘǊŀŎǘǎ ǿƛǘƘ ōƻǘƘ 
Boeing and Bendix to include a stripped-down version of the MOLAB, called a Mobility Test 
Unit, and a second smaller rover called a Local Scientific Survey Module (LSSM). Importantly, 
the LSSM would not have an enclosed cabin and would only weigh between 800 and 1,500 
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 Burkhalter and Sharpe, 199-нллΤ {ŀǾŜǊƛƻ CΦ aƻǊŜŀΣ άThe Lunar Roving Vehicle, A Historical Perspective,έ 
The Second Conference on Lunar Bases and Space Activities of the 21st Century NASA Conference Publication 3166, 
vol. 2 (1992): 619, accessed October 15, 2018, https://history.msfc.nasa.gov/lunar/LRV_Historical_Perspective.pdf.  
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 David M. Scott and Richard Jurek, Marketing the Moon: The Selling of the Apollo Lunar Program 

(Cambridge, MA: The MIT Press, 2014), 5-7.  
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 ά/ƻƳǇŀŎǘ /ŀǊ ŦƻǊ aƻƻƴ ¢ƻǳǊƛǎǘǎ !ƭǎƻ ¢ƘŜƛǊ IƻƳŜ ƻƴ ²ƘŜŜƭǎΣέ Boeing News, June 3, 1965, p. 1.  



17 
 

pounds.41  
 
!ǎ ǘƘŜǎŜ ǎǘǳŘƛŜǎ ǇǊƻŎŜŜŘŜŘΣ .ƻŜƛƴƎ ǿŀǎ ǿƻǊƪƛƴƎ ƻƴ b!{!Ωǎ {aturn V rocket and Lunar Orbiter 
programs while constructing its Space Center in Kent. Within weeks of officially opening, 
Boeing tested its first Lunar Orbiter spacecraft in the vacuum chamber at the Space Center. 
Boeing and Eastman Kodak were under contract with NASA to build eight orbiters ς three test 
units and five flight models ς designed to circle the Moon and take close-up photographs of 
the lunar surface to help scientists prepare for the Apollo missions. The program launched five 
orbiters in 1966 and 1967 resulting in the first photographs from lunar orbit of the Moon and 
Earth. Additionally, by mid-1967, just six months after the Apollo 1 disaster, Boeing was under 
contract with NASA to provide technical integration and evaluation (TIE) tasks for the Apollo 
program, meaning it would support NASA in integrating the Saturn V launch vehicles with the 
command and service modules, the lunar module, and later the lunar rover.42 
 
In July 1969, just five days prior to the launch of Apollo 11 that took the first humans to the 
Moon, NASA issued a detailed scope of work and request for proposals for development of 
the Lunar Roving Vehicle. Only weeks earlier, the agency elected to move forward with a rover 
program, selecting its Marshall Space Flight Center (MSFC) in Huntsville, Alabama, to manage 
ǘƘŜ ŜŦŦƻǊǘΦ {ŀǾŜǊƛƻ CΦ aƻǊŜŀΣ ŀ ǊƻŎƪŜǘ ŜƴƎƛƴŜ ǎǇŜŎƛŀƭƛǎǘΣ ƭŜŘ a{C/Ωǎ [ǳƴŀǊ wƻǾƛƴƎ ±ŜƘƛŎƭŜ 
Project Office that reviewed the proposals. They closely reviewed four proposals, from 
Grumman Aerospace, Chrysler Space Division, Bendix Corporation and Boeing.  
 
.ƻŜƛƴƎΩǎ ŘŜǇǘƘ ƻŦ ŜȄǇŜǊǘƛǎŜ ŀƴŘ ŜȄǇŜǊƛŜƴŎŜ ŀǎ ǿŜƭƭ ŀǎ ƛǘǎ ŀŘǾŀƴŎŜŘ ŦŀŎƛƭƛǘƛŜǎ ŦŀǾƻǊŜŘ ǘƘŜ 
ŎƻƳǇŀƴȅ ƎƻƛƴƎ ƛƴǘƻ b!{!Ωǎ ōƛŘ ǇǊƻŎŜǎǎ ŦƻǊ ǘƘŜ ƭǳƴŀǊ ǊƻǾŜǊ ƛƴ ǘƘŜ ǎǳƳƳŜǊ ƻŦ мфсфΦ LƴŦƻǊƳŜŘ 
by its earlier studies of lunar-surface vehicles, NASA specified a light-weight, four-wheeled, 
battery-powered vehicle that could be folded and stowed in the Apollo Lunar Module. 
Deployment and navigation were to be simple enough for one astronaut to maneuver while 
wearing a cumbersome spacesuit. The specifications required that there be no single-point 
failures in the vehicle that could abort the mission. This ultimately resulted in the use of 
redundant or double systems throughout the rover, ensuring that, in the event of a failure, 
another system could take over.43   
 
NASA awarded its $19 million LRV contract to Boeing and announced the selection on October 
29, 1969.44 ¢ƘŜ Ŏƻǎǘ ǳƭǘƛƳŀǘŜƭȅ ƎǊŜǿ ǘƻ Ϸоу Ƴƛƭƭƛƻƴ ōȅ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΦ .ƻŜƛƴƎΩǎ ƳŀƧƻǊ 
subcontractor for the project was General MotorsΩ Delco Electronics Division based in Santa 
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Barbara, California. A tight timeline called for delivery of the first vehicle by April 1971, giving 
Boeing just eighteen months to design, test, and build the vehicle. A preliminary design was 
due to NASA just ten weeks into the contract. At Boeing, the rover project was overseen by 
Oliver C. Boileau, Vice President of Boeing Aerospace Division, and his Kent-based team in the 
aerospace division. They also had a team in Huntsville managed by engineer Henry Kudish, 
who was succeeded by Earl Houtz in 1970, and all worked closely with Saverio F. Morea and 
his group at NASA-MSFC, also based in Huntsville. Of note is the fact no women appear in 
ǇǊƻŦŜǎǎƛƻƴŀƭ Ǉƻǎƛǘƛƻƴǎ ƻƴ ǘƘŜ ƻǊƎŀƴƛȊŀǘƛƻƴŀƭ ŎƘŀǊǘǎ ƻŦ .ƻŜƛƴƎΩǎ [w± ǇǊƻƎǊŀƳ, where white men 
dominated the ranks during this era. Women worked primarily in secretarial roles and often 
were product models in photographs.45 LRV program secretaries Sharron Scott and Judy 
Williams are examples of this trend (figures 34 and 35). 
 
The LRV project teams performed their work in various buildings at the Kent Space Center 
(figures 36 through 38). Vehicle fabrication, manufacturing, and assembly occurred mostly in 
building 18-23, while testing occurred largely in building 18-24, which housed the Space and 
Thermal Environments Laboratory (both demolished). Engineering design teams worked 
predominantly in buildings 18-04 and 18-05 (both demolished). LRV material support tasks 
took place in buildings 18-41 and 18-54, the only two buildings specifically associated with the 
LRV project that remain standing.46   
 
The teams brought to the project considerable knowledge from the previous six years of rover 
studies. There were two important carry-ƻǾŜǊǎ ŦǊƻƳ .ƻŜƛƴƎΩǎ ah[!. ǘƻ ƛǘǎ [w±Υ ǘƘŜ ǿƛǊŜ 
wheels and the concept of independent electric motors in each wheel.

47
 Additionally, the 

ongoing Apollo missions provided the rover team new, real-time information about the lunar 
surface. In an interview with The New York Times shortly after the contract award, Kudish said 
the Apollo 11 astronauts who landed on the aƻƻƴ ǘƘŜ ǇǊŜǾƛƻǳǎ WǳƭȅΣ άƘŀǾŜ ōŜŜƴ ƻŦ ƎǊŜŀǘ 
ǾŀƭǳŜ ƛƴ ŘŜǘŜǊƳƛƴƛƴƎ ǎƻƳŜ ŀƴǎǿŜǊǎ ǘƻ ƻǳǊ ǇǊƻōƭŜƳǎΦέ bŜǾŜǊǘƘŜƭŜǎǎΣ ƘŜ ǎŀƛŘΣ ά²Ŝ ƘŀŘ ǘƻ ƳŀƪŜ 
many assumptions about the coefficient of friction of the lunar soil, its ability to carry weight 
and the size of the obǎǘŀŎƭŜǎ ǘƘŀǘ Ƴŀȅ ōŜ ŜƴŎƻǳƴǘŜǊŜŘΣ ŀƴŘ ǘƘŜƛǊ ŘƛǎǘǊƛōǳǘƛƻƴΦέ !ǘ ǘƘƛǎ ŜŀǊƭȅ 
ǎǘŀƎŜ ƛƴ ǘƘŜ ǇǊƻƧŜŎǘΣ YǳŘƛǎƘ ǎŀƛŘ ǘƘŀǘ άǘƘŜ Ƴƻǎǘ ŘƛŦŦƛŎǳƭǘ ǇǊƻōƭŜƳǎ ǿŜǊŜ ƪŜŜǇƛƴƎ ǘƘŜ ǿŜƛƎƘǘ 
ŀƴŘ ǾƻƭǳƳŜ ƻŦ ǘƘŜ ǊƻǾŜǊ ŘƻǿƴΦέ48 
 
Throughout 1970, Boeing and NASA collaborated on the rover design using various models 
and mock-ups.49 The first iteration of the rover was a static mock-up that enabled the 
development team to consider human factors related to crew maneuverability, safety, and 
comfort, as well as how emergencies might inform the vehicle design. An engineering model 
provided designers a test unit in the laboratory to study vacuum, thermal, and soil conditions. 
A training model provided the astronauts the true feeling of what it would be like to drive the 
rover on the lunar surface. Lǘ ŀƭǎƻ ŀƭƭƻǿŜŘ ŘŜǎƛƎƴŜǊǎ ǘƻ ǎǘǳŘȅ ǘƘŜ ǾŜƘƛŎƭŜΩǎ ǎǘŜŜǊƛƴƎ ŀƴŘ 
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handling of corners. The team built a dynamic test unit to study the LRV and the LM together 
to understand how they would interact during the boost, translunar injection, and lunar 
landing phases. The final qualification test unit was built identical to the mission vehicles and 
was subjected to test conditions exceeding what was expected. This ensured the rover could 
withstand the physical demands of the missions.50  
 
It was during this testing period in 1970 that Boeing, in consultation with NASA, reorganized 
its lunar rover program staff, resulting in the relocation of the LRV qualification vehicle and 
flight vehicle assembly from Huntsville to Kent. Earl Houtz replaced Kudish as the Huntsville-
based LRV program manager, with Houtz reporting to LRV Program Executive John B. Winch 
and both reporting to the LRV/Apollo Program Director Harold J. McClellan.51 The reasons for 
ǘƘŜ ǊŜŀƭƛƎƴƳŜƴǘǎ ŀǊŜƴΩǘ ŎƭŜŀǊ but the program never lost its momentum. In fact, Houtz later 
ǊŜŎŜƛǾŜŘ b!{!Ωǎ tǳōƭƛŎ {ŜǊǾƛŎŜ !ǿŀǊŘ ŦƻǊ Ƙƛǎ άƻǳǘǎǘŀƴŘƛƴƎ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ ǘƘŜ ǎǳŎŎŜǎǎ ƻŦ ǘƘŜ 
!Ǉƻƭƭƻ мр ƳƛǎǎƛƻƴΦέ52 
 
Hometown Pride in the LRV 
 
{ƛȄ ŀǎǘǊƻƴŀǳǘǎ ŎŀƳŜ ǘƻ YŜƴǘ ƛƴ 5ŜŎŜƳōŜǊ мфтл ŦƻǊ άŀ ŦƛǊǎǘ-ƘŀƴŘ ƛƴǎǇŜŎǘƛƻƴέ ƻŦ ǘƘŜ ǊƻǾŜǊ 
program and to see the final test model, the qualification unit.53 The first flight vehicle 
emerged from production at the Space Center in early February, ready for qualification 
testing.54 Six weeks later, on March 10, 1971, Boeing formally delivered the first flight model 
of the LRV to NASA in a special ceremony held in the shadow of the space simulation chamber 
at the Space Center (figure 39ύΦ b!{!Ωǎ a{C/ ŘƛǊŜŎǘƻǊ 9ōŜǊƘŀǊŘ wŜŜǎ ŀŎŎŜǇǘŜŘ ǘƘŜ ǊƻǾŜǊ ƻƴ 
behalf of NASA, telling the Boeing officials and staff in attendance, ά¸ƻǳ ƘŀǾŜ ǊŜŀǎƻƴ ǘƻ ōŜ 
ǇǊƻǳŘΦέ55  
 
Indeed, those who worked closest to the rover were quite proud. During the lead-up to the 
Apollo 15 launch, Boeing electronics craftsman Paul Turcotte told the Seattle TimesΣ ά{ǳǊŜΣ LΩƳ 
nervous about the Lunar Roving VehiŎƭŜΧLΩǾŜ ŘǊŜŀƳŜŘ ŀōƻǳǘ ƛǘ ƻǇŜǊŀǘƛƴƎ ǳǇ ǘƘŜǊŜ ƻƴ ǘƘŜ 
ƳƻƻƴΦ Lƴ ŦŀŎǘΣ LΩǾŜ ƭŀƛƴ ŀǿŀƪŜ ƴƛƎƘǘǎ ǘƘƛƴƪƛƴƎ ŀōƻǳǘ ƛǘΦ ¢ƘŜǊŜ Ƨǳǎǘ Ƙŀǎ ǘƻ ōŜ ŀ ŦŜŜƭƛƴƎ ƻŦ ǇǊƛŘŜ 
ǿƘŜƴ ȅƻǳ ƪƴƻǿ ǎƻƳŜǘƘƛƴƎ ȅƻǳΩǾŜ ǿƻǊƪŜŘ ƻƴ ƛǎ ǇŜǊŦƻǊƳƛƴƎ ƻƴ ǘƘŜ ƳƻƻƴΦέ56 His colleague 
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Dave Hendrickson told the TimesΣ ά¢ƘŜǊŜΩǎ ŀ ƭƻǘ ƻŦ ŀƭƭ ƻŦ ǳǎ ƛƴ ǘƘŀǘ ǾŜƘƛŎƭŜΧ{ƻƳŜ ƻŦ ǘƘŜ Ǝǳȅǎ 
ŀǊƻǳƴŘ ƘŜǊŜ Ǉǳǘ ƛƴ ƭƻƴƎ ƘƻǳǊǎ ōǳƛƭŘƛƴƎ ǘƘŀǘ ŎǊŀŦǘΧ¢ƘŜǊŜ ǿŜǊŜ ǎŜǾŜǊŀƭ ол-hour days worked. I 
ŀǎǎŜƳōƭŜŘ ǘƘŜ ǘƘŜǊƳŀƭ ōƭŀƴƪŜǘǎΣ ŀƴŘ L ƪƴƻǿ ǘƘŜȅ ǿƛƭƭ Řƻ ǘƘŜ ƧƻōΦέ57 The Boeing vice president 
for aerospace, Oliver C. Boileau, ŜŎƘƻŜŘ ǘƘŜƛǊ ƴŜǊǾƻǳǎ ŜƴǘƘǳǎƛŀǎƳΥ άL ƘŀǾŜ ōŜŜƴ ǘƻ ŀ ƭƻǘ ƻŦ 
first flights in 18 years with this company, but never one where so much of the world looked 
ƻǾŜǊ ƻǳǊ ǎƘƻǳƭŘŜǊ ŀǎ ǿŜ ǇǳǎƘŜŘ ǘƘŜ ΨƎƻ ōǳǘǘƻƴΦΩ L ŎƻǳƭŘƴΩǘ ƘŜƭǇ ōǳǘ ōŜ a bit nervous, but with 
ǘƘŜ ŎƻƴŦƛŘŜƴŎŜ L ƘŀǾŜ ƛƴ ƻǳǊ ǇŜƻǇƭŜ ǿƘƻ ōǳƛƭǘ ǘƘŜ [ǳƴŀǊ wƻǾƛƴƎ ±ŜƘƛŎƭŜ LΩƳ ŎŜǊǘŀƛƴ ƛǘ ǿƛƭƭ 
ƻǇŜǊŀǘŜ ƻƴ ǘƘŜ Ƴƻƻƴ ŀǎ ƛǘ ǎƘƻǳƭŘΦέ58 Many years later in a 2018 interview with the City of 
Kent, LRV Program Executive John B. Winch recalled the biggest challenge of the project was 
ǘƘŜ ǘƛƎƘǘ ǘƛƳŜŦǊŀƳŜ ƛƴ ǿƘƛŎƘ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ǊƻǾŜǊΣ ŦƻƭƭƻǿŜŘ ōȅ ǘƘŜ ŘŜǇƭƻȅƳŜƴǘ ǎȅǎǘŜƳΥ ά¢ƘŜ 
ǊƻǾŜǊ ǎȅǎǘŜƳ ǿŀǎ ǎǘǊŀǇǇŜŘ ǘƻ ƻƴŜ ƻŦ ǘƘŜ ƭŜƎǎ ƻŦ ǘƘŜ ƭǳƴŀǊ ƭŀƴŘƛƴƎ ƳƻŘǳƭŜΦ ²Ŝ ŘƛŘƴΩǘ ƪƴƻǿ 
exactly what kind of terrain the module would land on, [but] it worked like a charm, no 
ǇǊƻōƭŜƳ ǿƘŀǘǎƻŜǾŜǊΦέ59  
 
Following the ceremony, the rover was packaged and flown to the Kennedy Space Center in 
Florida (figure 29).60 Boeing finished the second rover in late March and the third by late June, 
more than three months ahead of schedule. Rovers 2 and 3 were stored at the Kent facility 
until after the Apollo 15 mission with Rover 1 was complete, in case the vehicles would need 
modification after the first lunar rover mission in late July 1971. No major modifications were 
needed and Rovers 2 and 3 shipped closer to their respective launch dates. 
 
!ǎ ǘƘŜ ƭŀǳƴŎƘ ƻŦ !Ǉƻƭƭƻ мр ƴŜŀǊŜŘΣ ŜȄŎƛǘŜƳŜƴǘ ƛƴ YŜƴǘ ƎǊŜǿ ŀǎ ǘƘŜ ǿƻǊƭŘΩǎ ŀǘǘŜƴǘƛƻƴ ǘǳǊƴŜŘ ǘƻ 
the valley-made rover. Fournier Newspapers, which published the Kent News-Journal, Renton 
Record-Chronicle, and Auburn Globe-News, sent reporters Bill and Wini Carter to cover the 
launch in Florida. Wini Carter reported that Boeing had set up a press room in one of the area 
motels and had a model of the rover iƴ ǘƘŜ ƳƻǘŜƭ ƭƻōōȅ ǘƘŀǘ ǿŀǎ άǘƘŜ ŎŜƴǘŜǊ ƻŦ ŀǘǘŜƴǘƛƻƴΦέ  
They toured the Kennedy Space Center with other members of the press and attended events 
ŀƴŘ ǇŀǊǘƛŜǎ ƛƴ ǘƘŜ Řŀȅǎ ƭŜŀŘƛƴƎ ǳǇ ǘƻ ǘƘŜ ƭŀǳƴŎƘΦ {ƘŜ ǿǊƻǘŜ ǘƘŀǘ άǎŜŜƛƴƎ ǘƘŜ ƭŀǳƴŎƘ ŦǊƻƳ /ŀǇŜ 
Kennedy was an awe-ƛƴǎǇƛǊƛƴƎ ŜȄǇŜǊƛŜƴŎŜΦέ61   
 
The Kent-News Journal featured rover-related highlights with a local angle not found in the 
major newspapers of the day, and they provide a wonderful window into the excitement and 
pride for the hometown rover. Mayor Isabell Hogan used the opportunity to promote Kent 
and mailed a City of Kent decal to Kurt H. Debus, director of the Kennedy Space Center in 
ƘƻǇŜǎ ƻŦ ƎŜǘǘƛƴƎ ƛǘ ŀŦŦƛȄŜŘ ǘƻ ǘƘŜ ǊƻǾŜǊΩǎ ŦŜƴŘŜǊΦ ¢ƘŜ ŘŜŎŀƭ ŘƛŘ ƴƻǘ ŜƴŘ ǳǇ ƻƴ ǘƘŜ ǊƻǾŜǊΦ62 She 
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tried again with Rover 2, also without success. At the unveiling ceremony for Rover 2 (figure 
40), Boeing presented Hogan a plaque displaying the special Apollo 15 stamp issued by the 
¦Φ{Φ tƻǎǘŀƭ {ŜǊǾƛŎŜ ŀƴŘ ŀƴ ŜƴƎǊŀǾŜŘ ƳŜǎǎŀƎŜ ŘŜƴƻǘƛƴƎ YŜƴǘ ŀǎ άIƻƳŜǘƻǿƴ ƻŦ ǘƘŜ [ǳƴŀǊ 
wƻǾƛƴƎ ±ŜƘƛŎƭŜΦέ   
 
The enthusiasm touched all ages and interests, from children and parents to elected officials 
and boosters. The Kent Meeker Days parade, which took place just two days before the Apollo 
15 launch and featured ten-year-old Kendall Brookbank, who piloted a tin-foil rover replica on 
a parade float (figure 41). The Kent Jaycees, a junior Chamber of Commerce organization, 
rode the wave of enthusiasm unveiling a fundraising project selling blue and white buttons 
with a picture of the lunar rover with text reading Kent, Washington ς Home of the Boeing 
Moon Buggy (figure 42). The buttons went on sale just in time for the Apollo 15 astronauts 
visit to Kent in mid-October 1971.63 The News-JournalΩǎ ²ƛƴƛ /ŀǊǘŜǊ ǊŜǇƻǊǘŜŘ ǘƘŀǘ ƴŜǿǎǇŀǇŜǊ 
ŜȄŜŎǳǘƛǾŜ 5ƻƴ bΦ /ǊŜǿ ƘŀŘ άǎƭƛǇǇŜŘέ ǎƻǳǾŜƴƛǊ ōǳǘǘƻƴǎ ǘƻ ŀǎǘǊƻƴŀǳǘǎ !ƭŦǊŜŘ aΦ ²ƻǊŘŜƴΣ 5ŀǾƛŘ 
R. Scott, and James Irwin during their visit.64 The paper also pictured R. H. Nelson, general 
manager of the Saturn/Apollo Skylab Division of Boeing, wearing a button (figure 43). 
Proceeds from the sale of the buttons went to community betterment projects.65    
 
Local pride in the rover continued through the final Apollo mission in December 1972, but the 
outward display of enthusiasm was less evident. Perhaps the Boeing Bust, which involved tens 
of thousands of layoffs in the Puget Sound region between 1969 and 1971, tempered 
ŜƴǘƘǳǎƛŀǎƳΦ IƻǿŜǾŜǊΣ ǘƘŜ ǊƻǳƴŘǎ ƻŦ ƭŀȅƻŦŦǎ ŘƛŘƴΩǘ ƛƳǇŀŎǘ ǘƘŜ {ǇŀŎŜ /ŜƴǘŜǊ ŀǎ ƳǳŎƘ ŀǎ ƻǘƘŜǊ 
Boeing locations.

66
 In all, Boeing laid off more than 86,000 employees, hitting King County so 

hard that county executive John Spellman sought federal assistance to ease the burden.67 The 
muted enthusiasm mirrored the declining interest of the nation, which had peaked with the 
first moonwalk during Apollo 11. As further evidence of this trend, the Apollo 15 moonwalks 
were the last to be shown live and in their entirety by the three major television networks.68  
 
Apollo J-class Missions & Rover Performance 
 
The lunar roving vehicle was the centerpiece technology of the Apollo J-class missions. It 
enabled a longer stay on the Moon and greater surface mobility, allowing for more surface 
experiments. NASA produced reports on each Apollo mission and on the entire Apollo 
program, and these reports inform the following summaries of missions 15, 16, and 17 and 
the use and performance of the rovers. Upon the completion of the program, NASA reported 
ǘƘŀǘ άǘƘŜ Ƴƛǎǎƛƻƴ ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ ǘƘŜ ƭǳƴŀǊ ǊƻǾƛƴƎ ǾŜƘƛŎƭŜǎ ǳǎŜŘ ƻƴ ǘƘŜ !Ǉƻƭƭƻ мрΣ мс ŀƴŘ мт 
Ƴƛǎǎƛƻƴǎ ǿŀǎ ŜȄŎŜƭƭŜƴǘΣέ ŀƴŘ άǘƘŜ ǾŜƘƛŎƭŜǎ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƛƴŎǊŜŀǎŜŘ ǘƘŜ capability to explore and 
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ŜƴƘŀƴŎŜŘ Řŀǘŀ ǊŜǘǳǊƴΦέ69 The report presented final performance data collected on each 
rover during their respective missions (figure 44).  
Apollo 15  
 
Launch: July 26, 1971, 9:34 AM EDT, Kennedy Space Center, Florida 
Return: August 7, 1971, 4:45 PM EDT, North Pacific Ocean 
Mission duration: 12 days, 7 hours, 11 minutes 
Lunar landing site: near Hadley Rille, Apennine Mountains (26.13° N, 3.63° E) 
Lunar surface duration: 2 days, 18 hours, and 54 minutes. 
Launch vehicle: Saturn V (SA-510) 
Payload: Endeavor (CM-112); Falcon (LM-10); Lunar Roving Vehicle (LRV) 
Crew:   Colonel David R. Scott, Commander; seventh person to walk on the Moon 
 Lt. Colonel James B. Irwin, Lunar Module Pilot; eighth person to walk on the Moon 
 Major Alfred M. Worden, Command Module Pilot 
 
As Al Worden piloted the CM in lunar orbit, Jim Irwin and Dave Scott guided the LM Falcon to 
a landing site on the plains of Palus Putredinis adjacent to Hadley Rille near the Apennine 
Mountains. It was the one of the fastest and hardest lunar landings of the Apollo missions, 
coming in at 6.8 feet per second. The crew had four primary objectives: to explore the Hadley-
Apennine region, set up and activate lunar surface scientific experiments, make engineering 
evaluations of new Apollo equipment, and conduct lunar orbital experiments and 
photographic tasks.  
 
The rover allowed the crew to venture a cumulative 17.3 miles, considerably farther from the 
LM than astronauts of previous missions who traveled on foot. The vehicle averaged 5.7 miles 
per hour and reached a top speed of 7 miles per hour. Scott and Irwin traversed the lunar 
surface in the LRV during three extravehicular activities (EVAs) totaling 18 hours, 35 minutes 
between July 31 and August 2. They collected 170 pounds of lunar samples, set up the Apollo 
Lunar Surface Scientific Experiments Package (ALSEP) array, obtained a core sample from 
about 10 feet beneath the lunar surface, and provided descriptions and photographic 
documentation of the area around the landing site (figures 2 through 8).  
 
Scott and Irwin were the first to pilot the rover on the lunar surface, and they were άvery 
ǇƭŜŀǎŜŘ ǿƛǘƘ ǘƘŜ ǾŜƘƛŎƭŜΩǎ ǇŜǊŦƻǊƳŀƴŎŜΣ ǇŀǊǘƛŎǳƭŀǊƭȅΣ ǘƘŜ ǎǇŜŜŘ ŀƴŘ Ƙƛƭƭ-climbing capacityΦέ70 
In a post-flight visit to the Boeing Space Center, Scott ŎŀƭƭŜŘ ǘƘŜ ǊƻǾŜǊ ŀ άǘǊǳƭȅ ǊŜƳŀǊƪŀōƭŜ 
ǾŜƘƛŎƭŜΦέ71 hŦ ǘƘŜ ǾŜƘƛŎƭŜΩǎ ǇŜǊŦƻǊƳŀƴŎŜ ƻƴ ǘƘŜ ƭǳƴŀǊ ǎǳǊŦŀŎŜΣ ǘƘŜȅ ǊŜǇƻǊǘŜŘ ǘƘŀǘ ǘƘŜ ǊƻǾŜǊ 
deployment technique, vehicle maneuverability during motion, and the wheel traction as 
things that worked very well. CoƴǾŜǊǎŜƭȅΣ ǘƘŜȅ ǊŜǇƻǊǘŜŘ ǘƘŀǘ ǘƘŜ ǊƻǾŜǊΩǎ ŦǊƻƴǘ ǎǘŜŜǊƛƴƎ ǎȅǎǘŜƳ 
malfunctioned, but only during the first extravehicular activity (EVA), and that excessive time 
was needed to secure the rover seatbelts. Additionally, the video signal was lost from the 
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lunar surface camera mounted on the rover.72 
 
Once back in lunar orbit, the crew launched the Particles and Fields Subsatellite from the 
service module. It studied the magnetic field environment of the Moon and mapped the lunar 
gravity field until it failed in early 1973.  
 
In addition to being the first mission to feature the rover, this mission set several new records 
for crewed spaceflight. Apollo 15 was the longest Apollo mission; it featured the heaviest 
payload in a lunar orbit, the most EVAs with the longest total duration, the longest time in 
lunar orbit, and the first satellite to be placed in lunar orbit by a crewed spacecraft.  
 
The post-mission report concluded that the 1-Ǝ ǘǊŀƛƴŜǊ ƘŀŘ ǇǊƻǾƛŘŜŘ ǘƘŜ ŎǊŜǿ άŀŘŜǉǳŀǘŜ 
ǘǊŀƛƴƛƴƎΣέ ŀƴŘ ǘƘŀǘ ǘƘŜȅ ǊŀǇƛŘƭȅ ŀŘŀǇǘŜŘ to the lunar environment.73 In response to the 
problems reported during Apollo 15, Rovers 2 and 3 were modified in the following ways: 1) 
the auxiliary circuit breaker capacity was increased; 2) Velcro was added to the battery covers 
to provide increased protection against dust, and reflective tape was added to provide more 
radiative cooling; 3) new under-seat stowage bags with dust covers and modification to 
stowage bag straps; 4) and stiffened seatbelts with over-center tightening mechanisms were 
added.74 
 
Despite the many achievements, the legacy of Apollo 15 was marred by controversy. The first 
problem involved the Fallen Astronaut, a small aluminum figurine created by Belgian artist 
Paul Van Hoeydonck. During the second EVA on August 1, Scott secretly placed the figurine 
and a plaque bearing the names of fallen American astronauts and Soviet cosmonauts on the 
lunar surface. Upon public disclosure of the memorial in the year following the mission, it 
became clear Hoeydonck had a different view of the pre-arranged agreement with the 
astronauts, which left him feeling slighted. He had not been consulted on the name of the 
piece, and he was not being credited for the artwork.75 What was largely a dispute between 
Scott and Hoeydonck was quickly overshadowed by a bigger controversy discovered following 
the mission. Scott, Irwin, and Worden had secretly carried with them to the Moon 
unauthorized postmarked postal covers (mailing envelopes) that they sold to a German stamp 
dealer upon their return.76 NASA officials and elected officials weighed in as the controversy 
received considerable press attention. The three astronauts were reprimanded and never 
flew again.  
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Apollo 16 
 
Launch: April 16, 1972, 12:54 PM EST, Kennedy Space Center, Florida 
Return: April 27, 1972, 2:45 PM EST, South Pacific Ocean 
Mission duration: 11 days, 1 hour, 51 minutes 
Lunar landing site: Descartes Highlands (-8.97° N, 15.50° E)  
Lunar surface duration: 2 days, 23 hours 
Launch vehicle: Saturn V (SA-511) 
Payload: Casper (CM-113) and Orion (LM-11); Lunar Roving Vehicle (LRV) 
Crew:   Captain John W. Young, Commander; tenth person to walk on the Moon 
 Lt. Colonel Charles M. Duke, Jr., Lunar Module Pilot; ninth person to walk on the Moon 
 Lt. Commander Thomas K. (Ken) Mattingly, II, Command Module Pilot 
 
In January 1972, NASA announced a 30-day delay in the launch of Apollo 16 due to technical 
concerns involving an explosive device used to separate the CM from the LM. After 
modification and additional testing, the subsequent launch on April 16 went without incident. 
Once in lunar orbit, Thomas Mattingly remained in the CM while John Young and Charles 
Duke piloted the LM Orion to a landing site on the Descartes Highlands. The crew had three 
primary objectives: to inspect, survey, and sample materials and surface features near the 
landing site, emplace and activate surface experiments, and conduct in-flight experiments and 
photographic tasks from lunar orbit.  
 
Young and Duke traversed the lunar surface in the LRV during three EVAs totaling 20 hours, 14 
minutes between April 21 and 23. The vehicle traveled a cumulative 16.59 miles and reached 
a top speed of 8.7 miles per hour. They collected 209 pounds of lunar samples, set up the 
Apollo Lunar Surface Scientific Experiments Package (ALSEP) array, obtained core and trench 
samples, collected measurements with the lunar portable magnetometer, and provided 
descriptions and both panoramic and 500 mm photography of the region around the landing 
site. The findings of the mission disproved the pre-mission hypothesis that the geologic 
formations in this lunar region were volcanic in origin.   
 
During the first EVA, Duke retrieved the largest rock returned by an Apollo mission. Lunar 
ǎŀƳǇƭŜ смлмсΣ ƴƛŎƪƴŀƳŜŘ .ƛƎ aǳƭŜȅ ŀŦǘŜǊ ǘƘŜ ƳƛǎǎƛƻƴΩǎ ƎŜƻƭƻƎȅ ǘŜŀƳ ƭŜŀŘŜǊ ²ƛƭƭƛŀƳ 
Muehlberger, weighed 26 pounds and was collected from the east rim of Plum Crater. Also, 
ŘǳǊƛƴƎ ǘƘŜ ŦƛǊǎǘ 9±!Σ ¸ƻǳƴƎ ŘƛǎŎƻǾŜǊŜŘ ǘƘŀǘ ǘƘŜ [w±Ωǎ ǊŜŀǊ ǎǘŜŜǊƛƴƎ ǿŀǎ ƴƻǘ ǿƻǊƪƛƴƎΣ ōǳǘ ƛǘ 
began working normally later in the EVA. During the second EVA, Young bumped into and 
broke off the right rear fender extension, an incident that happened in training and during the 
later Apollo 17 mission. The issue was not mission-critical, and no repair was made. At the end 
of the third EVA, Duke left a photograph of his family and a U.S. Air Force medallion on the 
ƭǳƴŀǊ ǎǳǊŦŀŎŜ όŦƛƎǳǊŜǎ ф ǘƘǊƻǳƎƘ мпύΦ hƴŎŜ ōŀŎƪ ƛƴ ƭǳƴŀǊ ƻǊōƛǘΣ ǘƘŜ ŎǊŜǿ ƭŀǳƴŎƘŜŘ b!{!Ωǎ 
second Particles and Fields Subsatellite from the service module, but it failed after 35 days. 
 



25 
 

The post-Ƴƛǎǎƛƻƴ ǊŜǇƻǊǘ ǎŀƛŘΣ άPerformance of the lunar roving vehicle was goodΦέ 5ǳƪŜ ŀƴŘ 
Young ǊŜǇƻǊǘŜŘ ǘƘŀǘ ǾŜƘƛŎƭŜ άŎƻƴǘǊƻƭ ǿŀǎ ŜȄŎŜƭƭŜƴǘΣέ ŀƴŘ ǘƘŀǘ ƛǘ άran in and out of the smaller 
secondaries with easeΦέ77 In addition to the loss of the rear fender extension and the 
temporary loss of rear steering, they reported elevated battery temperatures and multiple 
failures of instrumentation hardware.78 
 
CƻƭƭƻǿƛƴƎ ǘƘŜ ǎŜŎƻƴŘ ǊƻǾŜǊΩǎ ǇŜǊŦƻǊƳŀƴŎŜΣ ǘƘŜ ǘƘƛǊŘ ǊƻǾŜǊ ǿŜƴǘ άŜǎǎŜƴǘƛŀƭƭȅ ǳƴŎƘŀƴƎŜŘΦέ hƴƭȅ 
the following minor modifications were reported: 1) fender extension stops were added to 
each fender to prevent their loss; 2) a signal cable was added to provide navigation 
information from the rover navigation system; 3) and a decal was added to the aft chassis to 
aid the crew in locating the proper hole in which to place the pallet stop tether.79 
 
Apollo 17 
 
Launch: December 7, 1972, 12:33 AM EST, Kennedy Space Center, Florida 
Return: December 19, 1972, 2:24 PM EST, South Pacific Ocean 
Mission duration: 12 days, 13 hours, 51 minutes 
Lunar landing site: Taurus-Littrow Highlands (20.19° N, 30.77° E) 
Lunar surface duration: 3 days, 2 hours 
Launch vehicle: Saturn V (SA-512)  
Payload: America (CM-114) and Challenger (LM-12); Lunar Roving Vehicle (LRV) 
Crew:   Captain Eugene A. Cernan, Commander; eleventh person to walk on the Moon 
 Dr. Harrison H. Schmitt, Lunar Module Pilot; twelfth person to walk on the Moon 
 Commander Ronald E. Evans, Command Module Pilot 
 
!Ǉƻƭƭƻ мт ǿŀǎ ǘƘŜ ŦƛǊǎǘ ƴƛƎƘǘ ƭŀǳƴŎƘ ƛƴ b!{!Ωǎ ƘǳƳŀƴ ǎǇŀŎŜŦƭƛƎƘǘ ǇǊƻƎǊŀƳΦ [a Ǉƛƭƻǘ ŀƴŘ 
geologist Harrison Schmitt was the first scientist-astronaut to land on the Moon. Schmitt and 
Eugene Cernan guided the LM Challenger to a landing site in the mountainous region of the 
Taurus-Littrow Highlands. The site was chosen as a location where both older and younger 
rocks than those found in previous missions might be found. Like the previous J-class 
missions, objectives for the crew of Apollo 17 were to explore and sample the materials and 
surface features near the landing site, to set up and activate ALSEP experiments on the lunar 
surface for long-term relay of data, and to conduct inflight experiments and photography.   
 
Cernan and Schmitt traversed the lunar surface in the rover during three EVAs totaling 22 
hours, four minutes between December 11 and 14. They traveled in the rover a cumulative 
distance of 22.37 miles, which remains the greatest distance humans have traveled on the 
lunar surface, collecting a record 243 pounds of lunar samples. During the first EVA, Cernan 
inadvertently broke off the right rear fender extension, causing the crew to be covered with 
lunar dust when the vehicle was in motion. At the beginning of the second EVA, the crew 
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fashioned a replacement fender extension that lasted the remaining duration of the mission 
(figure 22). It was undone after the third EVA so the materials could be used during the return 
trip in the LM. The second EVA was the longest, at seven hours, 37 minutes. At the end of the 
third EVA, the crew unveiled a plaque acknowledging the achievements of the Apollo program 
(figures 15 through 24).  
 
The post-Ƴƛǎǎƛƻƴ ǊŜǇƻǊǘ ƛƴŘƛŎŀǘŜŘ ǘƘŀǘ wƻǾŜǊ оΩǎ ŘŜǇƭƻȅƳŜƴǘ ǿŀǎ άǎƳƻƻǘƘΣέ ƛǘǎ 
άŎƻƴǘǊƻƭƭŀōƛƭƛǘȅ ǿŀǎ ƎƻƻŘΣ ŀƴŘ ƴƻ ǇǊƻōƭŜƳǎ ǿŜǊŜ ŜȄǇŜǊƛŜƴŎŜŘ ǿƛǘƘ ǎǘŜŜǊƛƴƎΣ ōǊŀƪƛƴƎΣ ƻǊ 
ƻōǎǘŀŎƭŜ ƴŜƎƻǘƛŀǘƛƻƴΦέ80 Cernan and Schmitt reported similar problems with the battery 
temperature and rear fender as those noted by the Apollo 16 crew, as well as minor slippage 
while the vehicle was in motion. Importantly, the problems never threatened the completion 
of the mission. The mission report summarized the ǊƻǾŜǊ ǘƘƛǎ ǿŀȅΥ ά¢ƘŜ ǊƻǾŜǊ ƛǎ ŀƴ 
outstanding device which increased the capability of the crew to explore the Taurus-Littrow 
region and enhanced the lunar surface data return by an order of magnitude and maybe 
ƳƻǊŜΦέ81       
 
Apollo 17 was the only lunar surface mission to include the Traverse Gravimeter Experiment 
(TGE), the Surface Electrical Properties (SEP) experiment, and a Biological Cosmic Ray 
Experiment (BIOCORE). The TGE was carried on the LRV and measured relative gravity at 
various locations. Using a transmitting device at the LM, the SEP sent electrical signals to an 
antenna on the LRV to measure electrical properties in the lunar soil. The BIOCORE studied 
five mice for possible cosmic ray damage. The crew nicknamed the mice Fe, Fi, Fo, Fum, and 
Phooey, and four of the five survived the mission.

82
  

 
As the crew spent their final moments on the lunar surface, Cernan said: 

I'd just like to say that any part of Apollo 17 ς or any part of Apollo ς that has been a 
success thus far is probably, for the most part, due to the thousands of people in the 
aerospace industry who have given a great deal ς besides dedication and besides effort 
and besides professionalism ς to make it all a reality. And I would just like to thank them. 
Because what we've done here and what has been done in the past ς as a matter of fact, 
what has been done for 200 years ς you've got to contribute [means "attribute"] to the 
spirit of the group of people who form the aerospace industry. And I say, "God bless you" 
ŀƴŘ ϦǘƘŀƴƪ ȅƻǳΦέ83 

 
Schmitt re-entered the LM first, and as Cernan prepared to ascend the LM ladder, he said: 

I'm on the surface; and, as I take man's last step from the surface, back home for some 
time to come ς but we believe not too long into the future ς I'd like to just say what I 
believe history will record. That America's challenge of today has forged man's destiny of 
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tomorrow. And, as we leave the Moon at Taurus-Littrow, we leave as we came and, God 
willing, as we shall return, with peace and hope for all mankind. Godspeed the crew of 
Apollo 17.84 

 
Cernan remains the last human to have walked on the Moon. 
 
Legacy of the Rover & the Kent Space Center 
 
Apollo 17 marked the end of the Apollo program. With no major follow-up space exploration 
initiatives scheduled, the U.S. space program lost momentum and Boeing officials sought 
other types of projects to carry out at its Kent facility. In the early 1970s, Boeing won a 
contract to design a personal rapid transit (PRT) system for the University of West Virginia in 
Morgantown. These rubber-tired, electrically powered vehicles were silent and emission free 
and traveled on computerized concrete guideways. The system is still in use today. Other 
projects carried out at the Space Center since the early 1970s have included water purification 
and wind-energy systems; the production of parts for the Hubble Space Telescope; an 
Airborne Warning and Control System (AWACS) for the U.S. Air Force; the Inertial Upper Stage 
 IUS, an autopiloted rocket that sent the Magellan spacecraft to Venus, Galileo to Jupiter, and 
Ulysses to the sun; and many aerospace and electronics projects for other Boeing divisions. 
.ƻŜƛƴƎΩǎ ŦƻƻǘǇǊƛƴǘ ƛƴ YŜƴǘ ŎƻƴǘǊŀŎǘŜŘ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ǿƛǘƘ ǘƘŜ ǎŀƭŜ ƻŦ ƳƻǊŜ ǘƘŀƴ тл ŀŎǊŜǎ ƛƴ 
2012.85 
 
The LRV is truly unique among all the projects completed at the Kent Space Center. In his 
many media interviews about the rover Boeing LRV program manager Henry Kudish always 
stressed the sophistication of the vehicle. He bristled at those who compared the rover to a 
golf cart, dune buggy, or a lunar Jeep, noting it had to withstand the vibrations of a launch, 
the extreme temperatures during flight, the shock of landing, and the harsh lunar landscape.86 
Years later in 1988, at a conference on 21st century space activity, his NASA counterpart 
Saverƛƻ CΦ aƻǊŜŀ ŜŎƘƻŜŘ YǳŘƛǎƘ ƛƴ ŀǊƎǳƛƴƎ ǘƘŀǘ ǘƘŜ ǊƻǾŜǊ άǘǊǳƭȅ ŜƳōƻŘƛŜŘ ǘƘŜ ǎƻǇƘƛǎǘƛŎŀǘƛƻƴ 
ƻŦ ŀ ǎǇŀŎŜŎǊŀŦǘΦέ IŜ ƘƻǇŜŘ ǘƘŀǘ ǘƘŜ ŘŜǎƛƎƴ ŀƴŘ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ǘƘŜ ǊƻǾŜǊ ǿƻǳƭŘ ƛƴŦƻǊƳ 
contemporary space planners as they revisited the topics of lunar bases and exploring other 
planets.87 It would be another nine years, and a quarter century after Apollo 17, before NASA 
landed a rover on another celestial body ς the Sojourner, a remotely operated robot designed 
for scientific experiments on Mars.    
 
The imagination and knowledge that resulted in the LRV was transferred to solving other 
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technological challenges on Earth. Scientists and researchers in private industry and 
ƎƻǾŜǊƴƳŜƴǘ ǊŜǎŜŀǊŎƘ ŀƎŜƴŎƛŜǎ ŀŘǾŀƴŎŜŘ ǘƘŜ ǊƻǾŜǊΩǎ ǇƛƻƴŜŜǊƛƴƎ ǾŜƘƛŎƭŜ ŎƻƴŎŜǇǘǎ ƛƴ ǘƘŜƛǊ 
studies of mobility, navigation, and robotics. For example, Mieczyslaw G. Bekker, a leading 
expert in the design and locomotion of military and off-road vehicles who had consulted with 
NASA, Boeing, and others during the rover studies of the 1960s, published a seminal work in 
1969 advancing the latest vehicle mobility theories in Introduction to Terrain-Vehicle 
Systems.88 ¢ƘŜ ¦Φ{Φ .ǳǊŜŀǳ ƻŦ aƛƴŜǎ ǿŀǎ ǇŀǊǘƛŎǳƭŀǊƭȅ ƛƴǘŜǊŜǎǘŜŘ ƛƴ ǘƘŜ ǊƻǾŜǊΩǎ ǊƻōƻǘƛŎǎ ŀƴŘ 
mobility technologies for adaptation in mines. The rover technology informed 1970s-era 
researchers studying mobility aids for disabled persons. In particular, the joystick hand-
controller concept proved useful for both wheelchairs and automobiles.89  
 
The experiences and discoveries of the Apollo missions continue to inform all these years 
later. On March 11, 2019, NASA announced the selection of nine teams to study pieces of the 
Moon that have been stored and gone untouched for nearly 50 years. The samples, collected 
during the Apollo 15, 16, and 17 missions from 1971 and 1972, were stored for study at a 
later date when technology would be more advanced.90     
 
With the Apollo missions back in the news as half-century anniversary dates come and go, 
space exploration has received renewed attention.91 !ƭǘƘƻǳƎƘ .ƻŜƛƴƎΩǎ ǇǊŜǎŜƴŎŜ ƛƴ YŜnt is 
considerably less than it was during the Space Race, other aerospace firms such as Blue Origin 
have filled the void. Led by Amazon.com, Inc. founder and CEO Jeff Bezos, Blue Origin recently 
unveiled its concept for the Blue Moon lander that it hopes to one day send to the Moon.92 
Although timelines have not been announced, Kent remains poised to again play a central role 
in a return to the Moon.    
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Figure 1:  This map of the Moon shows the Apollo J-mission landing sites in green. The arrows 
point to missions 15 (left), 16 (center), and 17 (right).  Digital image archived by NASA at 
https://nssdc.gsfc.nasa.gov/planetary/lunar/moon_landing_map.jpg 
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Figure 2: Apollo 15 Lunar Site. The arrow points to the Hadley-Apennine landing site, adjacent 
to the Apennine mountain range. NASA photograph AS15-M-1537, taken Aug. 1, 1971. Digital 
image archived by NASA/JSC/Arizona State University at 
http://wms.lroc.asu.edu/apollo/view?image_id=AS15-M-1537  
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Figure 3: Apollo 15 Lunar Site ς Vertical View. The arrow points to the Hadley-Apennine 
landing site, adjacent to the Apennine mountain range. NASA photograph AS15-M-1135, 
taken Aug. 1, 1971. Digital image archived by NASA/JSC/Arizona State University at: 
http://wms.lroc.asu.edu/apollo/view?image_id=AS15-M-1135  
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Figure 4: Apollo 15 Lunar Site ς 2011. The white arrows point to the visible remnants of the 
mission, and the small black arrows point to LRV tracks. This image was taken from an altitude 
of 25 km by the Lunar Reconnaissance Orbiter (LRO). Image Credit: NASA/GSFC/Arizona State 
University, M175252641L. This and other LRO imagery at: 
http://www.lr oc.asu.edu/featured_sites/#ApolloLandingSites 
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Figure 5: Apollo 15 astronaut David R. Scott is seated in the LRV during the first EVA at the 
Hadley-Apennine landing site. Astronaut James B. Irwin took the photograph. NASA 
photograph AS15-85-11471, taken Jul. 31, 1971. Digital image archived by NASA at: 
https://spaceflight.nasa.gov/gallery/images/apollo/apollo15/html/as15-85-11471.html 
 

 
 
 
 
 
 
 
 
 
 
 


